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LEETOWN PESTICIDE SITE, JEFFERSON COUNTY, WEST VIRGINIA.

#DR
DOCUMENTS REVIEWED
 
THE UNDERLYING TECHNICAL INFORMATION, UNLESS OTHERWISE SPECIFIED, USED FOR ANALYSIS OF COST-EFFECTIVENESS AND
FEASIBILITY OF REMEDIAL ALTERNATIVES IS INCLUDED IN THE FOLLOWING DOCUMENTS AND PROJECT CORRESPONDENCE.  I
HAVE BEEN BRIEFED BY MY STAFF OF THEIR CONTENTS, AND THEY FORM THE PRINCIPAL BASIS FOR MY DECISION OF THE
APPROPRIATE EXTENT OF REMEDIAL ACTION.

        - "REMEDIAL INVESTIGATION REPORT" (DRAFT), LEETOWN PESTICIDE SITE,
          JEFFERSON COUNTY, WEST VIRGINIA (NUS CORPORATION, FEBRUARY 1986)

        - "FEASIBILITY STUDY OF ALTERNATIVES" (DRAFT), LEETOWN PESTICIDE
          SITE, JEFFERSON COUNTY, WEST VIRGINIA (NUS CORPORATION, FEBRUARY 1986)

        - RECOMMENDATIONS BY THE WEST VIRGINIA DEPARTMENT OF NATURAL RESOURCES.

        - STAFF SUMMARIES AND RECOMMENDATIONS, INCLUDING THE ATTACHED
          "SUMMARY OF REMEDIAL ALTERNATIVE SELECTION, LEETOWN PESTICIDE SITE".

OPERATION AND MAINTENANCE

OPERATION AND MAINTENANCE (O&M) WILL BE INITIATED BY THE STATE OF WEST VIRGINIA ONE YEAR SUBSEQUENT TO THE
COMPLETION OF THE REMEDIAL ACTIONS.  REMEDIAL ACTIONS WILL BE CONSIDERED COMPLETED WHEN TARGET DDT LEVELS ARE
REACHED IN THE TREATED SOILS.  SINCE THIS IS A "CLEAN CLOSURE" TYPE OF OPERATION, THE ONLY STATE CONDUCTED
O&M ANTICIPATED WILL BE TWO YEARS OF GROUND WATER MONITORING IN THE WELL NETWORK CONSTRUCTED AROUND THE
TREATMENT BED.

VISUAL INSPECTIONS WILL ALSO BE NECESSARY TO ASSURE THAT THE RESTORATION OF THE TREATMENT AREA, SUBSEQUENT TO
REMEDIAL ACTION, IS EFFECTIVE.

#DE
DECLARATION:

CONSISTENT WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT OF 1980 (CERCLA) AND
THE NATIONAL CONTINGENCY PLAN (40 CFR PART 300), I HAVE DETERMINED THAT THE REMEDIAL ACTIONS DESCRIBED ABOVE,
TOGETHER WITH PROPER OPERATION AND MAINTENANCE, CONSTITUTES A COST-EFFECTIVE REMEDY WHICH MITIGATES AND
MINIMIZES DAMAGE TO THE PUBLIC HEALTH, WELFARE AND THE ENVIRONMENT.  THE REMEDIAL ACTIONS WILL BE DESIGNED TO
MINIMIZE ANY TEMPORARY INCONVENIENCES TO THE LOCAL POPULATION DURING THE CONSTRUCTION PHASE.

THE STATE OF WEST VIRGINIA HAS BEEN CONSULTED AND AGREES WITH THE APPROVED REMEDY.  ONE YEAR FOLLOWING THE
COMPLETION OF THE REMEDIAL ACTION, OPERATION AND MAINTENANCE IN THE FORM OF GROUND WATER MONITORING WILL BE
CONDUCTED BY THE STATE IN ORDER TO ASSURE THE EFFECTIVENESS OF THE REMEDY.  THE STATE WILL ALSO BE
RESPONSIBLE FOR VISUAL OBSERVATION OF THE RESTORED TREATMENT AREA TO ASSURE PROPER VEGETATION HAS OCCURRED
AND EROSION OF THE SOILS IS NOT TAKING PLACE. 

I HAVE DETERMINED THAT THE ACTION BEING TAKEN IS APPROPRIATE WHEN BALANCED AGAINST THE AVAILABILITY OF TRUST
FUND MONIES FOR USE AT OTHER SITES.

   MARCH 31, 1986                          JAMES M. SEIF
        DATE                           REGIONAL ADMINISTRATOR
                                           EPA REGION III.



                    SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

                              LEETOWN PESTICIDE SITE

#SLD
A. SITE LOCATION AND DESCRIPTION

THE LEETOWN SITE IS LOCATED IN EXTREME NORTHEASTERN WEST VIRGINIA APPROXIMATELY 8 MILES SOUTH OF MARTINSBURG,
WEST VIRGINIA.
 
THE "SITE" IS ACTUALLY COMPOSED OF A NUMBER OF AREAS OF CONCERN RELATIVE TO SURFACE DISPOSAL OF PESTICIDES,
AGRICULTURAL USE OF PESTICIDES, AND LANDFILLING.  THE STUDY AREA HAS BEEN DEFINED AS THE BELL SPRING RUN AND
BLUE AND GRAY SPRING RUN WATERSHEDS FROM THE AREAS OF CONTAMINATION TO THE POINTS OF INTEREST (I.E. POTENTIAL
RECEPTORS), AS SHOWN IN FIGURE 1.

LAND USE IN THE STUDY AREA IS PREDOMINANTLY AGRICULTURAL, DEDICATED TO PASTURE OR FORAGE/ROWCROP PRODUCTION
FOR DAIRY CATTLE OPERATIONS. THIS IS IN CONTRAST TO ORCHARDS, WHICH WERE THE PREVALENT LAND USE IN THE AREA
IN THE PAST.  HABITAT SUITABILITY FOR TERRESTRIAL WILDLIFE AND AVIFAUNA IS RESTRICTED BY THE AGRICULTURAL
DEVELOPMENT.  THE UPPER REACHES OF THE BELL SPRING RUN WATERSHED ARE PREDOMINANTLY DEDICATED TO PASTURE AND
ROWCROP PRODUCTION.  THIS PORTION OF THE STUDY AREA ALSO ENCOMPASSES THE POTENTIAL SOURCES OF ENVIRONMENTAL
CONTAMINATION. FENCEROWS WITHIN THE DEVELOPED AGRICULTURAL AREAS, AS WELL AS AREAS NOT
PRESENTLY BEING MANAGED FOR PASTURE OR CROP PRODUCTION, FREQUENTLY SUPPORT DENSE GROWTHS OF BRAMBLES THAT
PROVIDE FOOD, NESTING, AND ESCAPE COVER FOR SMALL MAMMALS.

SMALL WOODLOTS (LESS THAN 50 ACRES) MAY BE FOUND IN THE LOWER REACHES OF THE WATERSHED.  IN THIS VICINITY
THEY ARE ACCOMPANIED BY THE MOST SIGNIFICANT WETLANDS FOUND IN THE STUDY AREA.  THE LATTER ARE FOUND ON THE
LOWER REACHES OF BELL SPRING RUN, NEAR NATIONAL FISHERIES CENTER (NFC) RESERVOIR A, AND IN THE VICINITY OF
GRAY SPRING RUN.  THESE WETLANDS HAVE BEEN MAPPED BY THE WEST VIRGINIA DEPARTMENT OF NATURAL
RESOURCES, WILDLIFE RESOURCES DIVISION (WVDNR WRD), AS MARSH NO. 75, OR THE HOPEWELL MARSH, ALTHOUGH THEY DO
NOT COMMUNICATE.  THE NORTHERN COMPONENT OF THE MARSH OCCUPIES AN AREA OF 17 TO 20 ACRES ON BELL SPRING
RUN, WHILE THE SOUTHERN COMPONENT IS A MORE NONDESCRIPT AREA WITHIN THE IMMEDIATE RECHARGE ZONE OF GRAY
SPRING.
 
THE OCCURRENCE OF POTENTIAL SOURCES OF CONTAMINATION IN THE LEETOWN AREA MAY BE ASSOCIATED WITH ONE OR MORE
OF THREE DISTINCT ACTIVITIES: 1) AGRICULTURAL USE OF PESTICIDES; 2) PESTICIDE DISPOSAL; AND 3) LANDFILLING
ACTIVITIES.  A TOTAL OF EIGHT SPECIFIC AREAS OF WASTE DISPOSAL OR ACCUMULATION WERE ACTUALLY IDENTIFIED
DURING INITIAL RI STUDY, AS SHOWN IN FIGURE 2.

OF THESE EIGHT AREAS, TWO WERE THE RESULT OF ALLEGED DISPOSAL OF PESTICIDE-CONTAMINATED DEBRIS FROM A FIRE
THAT OCCURRED IN 1975 AT THE MILLER CHEMICAL COMPANY IN NEARBY RANSON, WEST VIRGINIA.  THESE INCLUDED
THE FORMER PESTICIDE PILE AREA AND THE SUSPECTED PESTICIDE LANDFARM AREA, AREAS 2 AND 4, RESPECTIVELY, ON
FIGURE 2.

FOUR OF THE CONTAMINANT SOURCES ARE ASSOCIATED WITH FORMER USE OF THE LAND FOR ORCHARD PRODUCTION.  THE
JEFFERSON ORCHARD FORMERLY OCCUPIED AN AREA OF APPROXIMATELY 170 ACRES ON BOTH SIDES OF ROUTE 15/1. THIS
ORCHARD WAS OPERATED BY MR. JOHN F. AMBROSE FROM ITS PURCHASE IN 1937 UNTIL THE LATE 1950S OR EARLY 1960S. 
THE SEGMENT OF THE ORCHARD TO THE EAST OF ROUTE 15/1 WAS SOLD TO JOHN F. AND LUOLA G. ROBINSON IN 1966.  THE
PRESENT OWNERSHIP OF THE TRACT TO THE WEST OF ROUTE 15/1 LIES WITH THE U.S. FISH & WILDLIFE SERVICE (USF&WS),
REPRESENTED LOCALLY BY THE LEETOWN NATIONAL FISHERIES CENTER.

A PESTICIDE MIXING SHED (AREA 5, FIGURE 2) WAS LOCATED AT THE INTERSECTION OF ROUTE 15/1 AND BELL SPRING RUN,
AT THE EXTREME SOUTHWESTERN CORNER OF WHAT IS NOW THE ROBINSON PROPERTY.  THIS SHED WAS USED DURING THE
ACTIVE OPERATION OF THE JEFFERSON ORCHARD TO FORMULATE PESTICIDES.  ONE OF THE APPARENT REASONS FOR ITS
PROXIMITY TO BELL SPRING RUN WAS TO PROVIDE A READY SOURCE OF WATER WITH WHICH TO SLURRY THE POWDERED
PESTICIDES FOR SPRAY APPLICATION.

A SECOND ABANDONED ORCHARD, THE CRIMM ORCHARD, WAS LOCATED ON LANDS NOW BELONGING TO MR. LYLE C. TABB III. 
THIS SITE HAS BEEN NOTED AS AREA 6 ON FIGURE 2.  A FORMER ORCHARD PACKING SHED PRESENTLY STANDS APPROXIMATELY
IN THE MIDDLE OF AREA 6 AND HAS ITSELF BEEN IDENTIFIED AS AREA 7 IN THE FIGURE.  IN ADDITION TO SERVING AS A
PACKING SHED FOR PROCESSING OF THE CROP FROM THE ORCHARD, THE EASTERN PORTION OF THIS
SHED WAS APPARENTLY USED FOR FORMULATION OF PESTICIDES FOR APPLICATION AT THE CRIMM ORCHARD.  THE EPA WAS
FIRST MADE AWARE OF THE PRESENCE OF DRUMMED MATERIALS IN THE SHED DURING THE SUMMER OF 1984 BY ITS PRESENT
OWNER, MR. LYLE C. TABB III.



THE TWO REMAINING SITES ARE ACTIVE LANDFILLS.  AREA 3 IS THE JEFFERSON COUNTY LANDFILL, WHICH HAS BEEN IN
ACTIVE OPERATION SINCE 1967 AND HAS BEEN UNDER THE CONTROL OF THE JEFFERSON COUNTY COMMISSION SINCE 1972. 
THE LANDFILL PRESENTLY OCCUPIES ABOUT 37 ACRES, ABOUT 70 PERCENT OF WHICH HAS BEEN BACKFILLED AND RECLAIMED
TO VEGETATION.  THE OPERATION IS ADVANCING FROM WEST TO EAST AND, WHILE ITS ESTIMATED LIFE IN 1984 WAS ONLY 5
YEARS, EXPANSION ONTO ADJACENT LAND OWNED BY JEFFERSON COUNTY COULD EXTEND ITS LIFE FOR ANOTHER 30 YEARS OR
MORE.

THE SECOND LANDFILL WITHIN THE STUDY AREA HAS BEEN NOTED AS AREA 8
AND IS ASSOCIATED WITH THE WEST VIRGINIA DEPARTMENT OF HIGHWAYS (WVDOH)
MAINTENANCE GARAGE AT THE INTERSECTION OF ROUTES 15 AND 15/1.  ALTHOUGH
THIS AREA MAY HAVE BEEN A LOCAL DUMP PRIOR TO THE DEVELOPMENT OF THE
JEFFERSON COUNTY LANDFILL, ITS USE IS PRESENTLY RESTRICTED TO THE WVDOH.
ACCESS IS CONTROLLED VIA A CHAIN-LINK FENCE.  THE ACCESS GATE IS LOCKED
WHENEVER THE MAINTENANCE GARAGE IS CLOSED.

#SH
B. SITE HISTORY

AN UNDERSTANDING OF THE HISTORICAL DEVELOPMENT OF THESE POTENTIAL SOURCE AREAS IS VALUABLE IN ESTABLISHING AN
OVERALL PERSPECTIVE.  AS AN INTRODUCTION, HOWEVER, FIGURE 3 IDENTIFIES PRESENT LAND OWNERSHIP WITHIN
THE STUDY AREA, AND TRACES HISTORIC OWNERSHIP FOR SEVERAL PLOTS OF INTEREST.  WITH THE EXCEPTION OF
RESIDENTIAL PARCELS ALONG ROADWAYS, MOST OF THE LAND IN THE INTERIOR OF THE WATERSHED IS PRESENTLY HELD BY
THE U.S. FISH & WILDLIFE SERVICE (USF&WS), REPRESENTED LOCALLY BY THE LEETOWN NATIONAL FISHERIES CENTER
(NFC), JULIAN AND LUOLA ROBINSON, JEFFERSON COUNTY, WILLARD LLOYD, WILLIAM EDWARDS, AND LYLE C. TABB III.
MOST OF THE LAND IS DEVOTED TO PASTURE OR TO THE PRODUCTION OF GRAIN AND/OR SILAGE CORN AND SMALL GRAINS IN
ROTATION FOR DAIRY CATTLE FEED.

HISTORICALLY, AGRICULTURAL USE OF PESTICIDES REFERS PRIMARILY TO THE USE OF DDT AS A SPRAY APPLICATION TO
CONTROL INSECT DAMAGE TO FRUIT. TWO ORCHARDS EXISTED IN THE WATERSHED AT ONE TIME.  THE LARGEST OF THESE
WAS THE JEFFERSON ORCHARD, OPERATED BY MR. JOHN F. AMBROSE ON LANDS NOW BELONGING TO THE USF&WS AND THE
ROBINSONS.  MR. AMBROSE PURCHASED PLOT 26 (REFERENCE FIGURE 3) ON DECEMBER 10, 1937.  ACCORDING TO LOCAL
ACCOUNTS, THE ORCHARD WAS LIMITED TO THIS TRACT OF LAND, ON BOTH SIDES OF JEFFERSON ROAD (ROUTE 15/1).  A
PESTICIDE MIXING SHED WAS LOCATED AT THE INTERSECTION OF JEFFERSON ROAD AND BELL SPRING RUN ON THE EASTERN
SIDE OF THE ROADWAY.  PRESENT REMAINS OF THIS SHED INCLUDE THE STONE FOUNDATION (APPROXIMATE DIMENSIONS:  50
FEET SQUARE) FOR THE FIRST FLOOR AND A 12-FOOT SQUARE CONCRETE PAD ON THE SOUTHERN END OF THE FOUNDATION. THE
NORTHERN EXPOSURE OF THE FOUNDATION IS KEYED INTO THE TOPOGRAPHY, WHILE A WALL CONSISTING OF 10 COURSES OF
CONCRETE BLOCKS SEPARATES THE FOUNDATION FROM THE CONCRETE PAD.  NO SUPERSTRUCTURE FOR THE BUILDING PERSISTS,
ALTHOUGH STEEL PIPES, APPROXIMATELY 8 FEET ON-CENTER, PROTRUDE SLIGHTLY FROM THE CONCRETE WALL ADJACENT TO
THE PAD.  THIS MIXING SHED WAS APPARENTLY USED TO FORMULATE ALL OF THE PESTICIDES USED IN THE JEFFERSON
ORCHARD.

IN THE LATE '50'S OR EARLY '60'S THE JEFFERSON ORCHARD WAS ABANDONED.  AT THAT TIME MR. AMBROSE APPARENTLY
PASTURED BEEF CATTLE ON THE PROPERTY BEFORE SELLING THE PORTION OF PLOT 26 TO THE WEST OF JEFFERSON ROAD TO
MR. ARTHUR DODSON, SR., AND PLOT 26.2 TO JOHN F. AND LUOLA G. ROBINSON.  BOTH OF THESE TRANSACTIONS TOOK
PLACE ON OCTOBER 27, 1966.  MR. DODSON OPERATED THE PROPERTY AS A DAIRY FARM UNTIL HIS DEATH, AT WHICH TIME
THE OPERATION OF THE FARM WAS TAKEN OVER BY HIS NEPHEW, MR. ROY F. DODSON.  MR. ARTHUR DODSON'S SON, ARTHUR,
JR., PRESENTLY RESIDES ON PLOT 26.7, ACQUIRED IN 1974.

PLOT 26 WAS PURCHASED BY ALBERT M. AND FELICIDAD C. BOHOLST ON DECEMBER 20, 1977, FROM THE DODSONS, WHO
SUBSEQUENTLY CONVEYED THE PARCEL TO THE NATURE CONSERVANCY ON APRIL 30, 1980 AND TO THE USF&WS ON MARCH 6,
1984.  MR. ROY DODSON CONTINUES TO OPERATE THE DAIRY FARM, LEASING THE LAND FROM THE USF&WS THROUGH THE NFC.

THE SECOND ORCHARD IN THE WATERSHED WAS THE FORMER CRIMM ORCHARD, PURCHASED AS PLOT 23 BY GEORGE R. CRIMM ON
JANUARY 29, 1951.  A PACKING SHED WAS LOCATED ON A HILLTOP IN THE CENTRAL PORTION OF THIS TRACT.  THE
TIMBER STRUCTURE STILL REMAINS, AND IS USED BY MR. LYLE C. TABB III AS A STORAGE BUILDING FOR HAY AND STRAW. 
MR. TABB PURCHASED PLOT 23 FROM MR. CRIMM ON AUGUST 24, 1966.

THE CRIMM ORCHARD PACKING SHED WAS APPARENTLY USED FOR PESTICIDE FORMULATION, AS WELL AS FOR PREPARATION OF
THE CROP FOR SHIPMENT.  DRUMS CONTAINING LIQUID PESTICIDE FORMULATIONS, AND BAGS OF POWDERED MATERIALS
SUCH AS GUTHION AND DINITRO-ORTHO-CRESOL WERE DISCOVERED BY MR. TABB IN THE EASTERN PORTION OF THE STRUCTURE
IN THE SUMMER OF 1984.  MR. TABB NOTIFIED EPA OF HIS FINDING.

IN RESPONSE TO THIS NOTIFICATION, THE U.S. EPA CONDUCTED AN ASSESSMENT FOR REMOVAL ACTION AT THIS PACKING



SHED.  AFTER CAREFUL ANALYSIS AND CONSIDERING RECOMMENDATIONS FROM THE CENTERS FOR DISEASE CONTROL, THE EPA
DETERMINED THAT NO IMMEDIATE THREAT WAS PRESENTED BY THE CONTAMINATION AND NO REMOVAL ACTION WAS WARRANTED. 
SUBSEQUENTLY, THIS AREA WAS ADDED TO THE "LEETOWN SITE" FOR REMEDIAL CONSIDERATION, SINCE IT WAS WITHIN THE
BOUNDARIES OF THE STUDY AREA.

PESTICIDE DISPOSAL AREAS ARE DISTINGUISHED FROM AREAS OF AGRICULTURAL APPLICATION OF PESTICIDES WITHIN THE
WATERSHED.  RESIDUE CONTAINING PESTICIDES WAS ALLEGEDLY DISPOSED AT THE FORMER PESTICIDE PILE AREA ON THE
ROBINSON PROPERTY AND AT THE SUSPECTED PESTICIDE LANDFARM, PRESENTLY LOCATED ON PROPERTY OWNED BY WILLARD
LLOYD.  BOTH DISPOSAL ACTIVITIES ALLEGEDLY TOOK PLACE SOMETIME PRIOR TO THE SPRING OF 1981 AND ALLEGEDLY MAY
HAVE INVOLVED PESTICIDES AND OTHER DEBRIS FROM A 1975 FIRE AT THE MILLER CHEMICAL COMPANY IN RANSON, WEST
VIRGINIA, APPROXIMATELY FIVE MILES SOUTHEAST OF THE BELL SPRING RUN WATERSHED.

LOCAL ACCOUNTS OF THE DISPOSAL ACTIVITIES AGREE ONLY IN THAT MR. ARTHUR DODSON, SR., WAS THE PRINCIPAL.  AT
THE TIME OF THE ALLEGED INCIDENT, MR. DODSON WAS OPERATING A DAIRY FARM IN THE AREA, AS NOTED ABOVE.  ONE
ACCOUNT INDICATES THAT SPREADABLE DEBRIS FROM THE MILLER CHEMICAL FIRE WERE LANDFARMED IN 1975 ON A TRACT OF
APPROXIMATELY 100 ACRES (HUGHART 1981).  THIS TRACT WAS BEING LEASED AT THE TIME OF THE DISPOSAL BY MR.
DODSON FROM MR. JEFFREY SAGEL, AND IS NOW OWNED BY MR. WILLARD LLOYD.  THIS ACCOUNT FURTHER INDICATES THAT
DEBRIS WHICH COULD NOT BE SPREAD WERE DUMPED ON THE ROBINSON PROPERTY, ALSO BEING LEASED   AT THE TIME BY MR.
DODSON.

A SECOND ACCOUNT SUGGESTS THAT THE PESTICIDE PILE ON THE ROBINSON PROPERTY, WHILE ORIGINATING FROM THE MILLER
CHEMICAL FACILITY, CONSISTED ONLY OF LIME SLAG AND FINE MATERIAL CLEANED FROM THE FACILITY DURING
NORMAL HOUSEKEEPING OPERATIONS, AND HAD LITTLE TO DO WITH THE FIRE (NORTHEIMER, 1982).  THE SECOND ACCOUNT
DOES NOT REFER TO ANY LANDFARMING OF PESTICIDES ON THE LLOYD PROPERTY.,

IRRESPECTIVE OF THE MEANS BY WHICH THE PESTICIDE PILE WAS PLACED ON THE ROBINSON PROPERTY, INITIAL CONCERN
WAS RAISED BY REPRESENTATIVES OF THE LEETOWN NFC, BASED ON ANALYSES OF THE PILE DONE IN 1981.  THESE
ANALYSES SHOWED ELEVATED LEVELS OF PESTICIDES.  DURING A SUBSEQUENT SITE INSPECTION BY THE WEST VIRGINIA
DEPARTMENT OF NATURAL RESOURCES (WVDNR) ON AUGUST 26, 1981, IT WAS DETERMINED THAT AN AREA OF ABOUT 1,000
SQUARE FEET HAD BEEN COVERED TO A DEPTH OF ABOUT 4 FEET WITH A CRYSTALLINE MATERIAL. SAMPLES OF THE MATERIAL
AND ITS IMMEDIATE SURROUNDINGS TAKEN BY THE WVDNR ON OCTOBER 27, 1981, SHOWED ELEVATED LEVELS OF ALPHA-BHC
PESTICIDES (186,000 PARTS PER BILLION (PPB)) AS WELL AS DDT (37,000 PPB) AND DDE (63,300 PPB).

IN 1982 THE MILLER CHEMICAL COMPANY AGREED TO COOPERATE IN REMOVING THE PILE, BUT CONTINUED TO MAINTAIN THAT
THE PILE DID NOT CONTAIN PESTICIDES FROM THE FIRE AT ITS FACILITY.  BETWEEN APRIL AND JUNE 1983 THE MILLER
CHEMICAL COMPANY REMOVED ABOUT 160 CUBIC YARDS OF WASTE AND SOIL MATERIAL FROM THE PILE AREA.

TWO ONGOING LANDFILLS REPRESENT THE ONLY SIGNIFICANT, KNOWN ACTIVITY OF THIS TYPE WITH THE WATERSHED. 
HISTORICALLY, THE FIRST OF THESE LANDFILLS OCCUPIES LAND PRESENTLY OWNED BY THE WEST VIRGINIA DEPARTMENT OF
HIGHWAYS (WVDOH), AND IS LOCATED IMMEDIATELY NORTH OF THEIR MAINTENANCE FACILITY AT THE INTERSECTION OF
ROUTES 6 (DARKE LANE), 15, AND 15/1.  THE SOLID WASTE LANDFILL, AS WELL AS AN ASSOCIATED ROAD KILL DISPOSAL
AREA AND LIMESTONE QUARRY, ARE OPERATED SOLELY FOR THE USE OF THE WVDOH, AND ARE PRESENTLY SECURED FROM
UNAUTHORIZED VEHICLE ACCESS BY A CHAIN LINK FENCE.  ACCORDING TO A LOCAL RESIDENT, HOWEVER, THIS LANDFILL
OPERATED PRIOR TO DEVELOPMENT OF THE JEFFERSON COUNTY LANDFILL, DISCUSSED BELOW, AS A REFUSE DISPOSAL AREA
FOR LOCAL RESIDENTS.  IN PARTICULAR, AEROSOL CANISTERS OF DDT PRODUCED BY THE DIXIE-NARCO
COMPANY IN CHARLES TOWN WERE DISPOSED OF IN THE LANDFILL.  THESE CANISTERS ARE KNOWN LOCALLY AS DDT BOMBS,
AND WERE USED FOR TOPICAL APPLICATION OF DDT TO CATTLE TO CONTROL FLIES.  TYPICAL WASTE HANDLING PRACTICES AT
THE LANDFILL AT THE TIME OF DDT BOMB DISPOSAL INCLUDED BURNING THE REFUSE.  A NUMBER OF THE CANISTERS
ALLEGEDLY EXPLODED DURING THIS PROCESS.

THE JEFFERSON COUNTY LANDFILL IS LOCATED IMMEDIATELY EAST OF THE WVDOH MAINTENANCE GARAGE, ACROSS ROUTE 15/1. 
THIS MUNICIPAL AND INDUSTRIAL WASTE DISPOSAL FACILITY HAS BEEN ACTIVE SINCE 1967, WITH THE
JEFFERSON COUNTY COMMISSION ASSUMING RESPONSIBILITY FOR ITS OPERATION IN 1972.

IN 1981 THE STATE DEPARTMENT OF HEALTH GAVE PERMISSION FOR THE 3-M PLANT IN MIDDLEWAY, WEST VIRGINIA, TO
PLACE ONE TRUCKLOAD (APPROXIMATELY 5 CUBIC YARDS) OF SLUDGE IN THE LANDFILL DAILY.  HOWEVER, THIS APPROVAL
WAS RESCINDED WHEN APPROXIMATELY 600 CUBIC YARDS OF THE SLUDGE WAS DEPOSITED IN THE LANDFILL DURING THE FIRST
TWO DAYS OF THE PROJECT.

THE JEFFERSON COUNTY LANDFILL HAS BEEN LISTED IN WEST VIRGINIA'S OPEN DUMP INVENTORY AS A POTENTIAL CANDIDATE
FOR FURTHER INVESTIGATION RELATIVE TO LISTING ON THE NATIONAL PRIORITIES LIST.  THE FIRST STEP IN THIS
PROCESS, DEVELOPMENT OF A PRELIMINARY ASSESSMENT (PA), WAS UNDERTAKEN BY THE WVDNR, DIVISION OF WATER
RESOURCES, ON APRIL 4, 1984. IT IS ANTICIPATED THAT THIS PROCESS WILL CONTINUE, WITH ULTIMATE RANKING OF THE



JEFFERSON COUNTY LANDFILL USING THE HAZARD RANKING SYSTEM (HRS), AND EVALUATION OF THE POSSIBILITY OF
INCLUSION OF THE SITE ON THE NPL. SINCE THIS WAS KNOWN TO BE THE CASE, THE ACTUAL INVESTIGATION OF THE
LANDFILL FOCUSED ON THE POTENTIAL OFFSITE MIGRATION OF CONTAMINANTS THROUGH THE GROUNDWATER AND SURFACE WATER
SYSTEMS, RATHER THAN ON CHARACTERIZATION OF THE LANDFILL ITSELF.  THE PRIMARY PURPOSE OF THIS WAS TO
DETERMINE THE OVERALL QUALITY OF THE DRINKING WATER SOURCE (AQUIFER) IN THE LEETOWN AREA, AND, IF ANY
CONTAMINATION WAS FOUND, TO PINPOINT SOURCES OF THAT CONTAMINATION TO MITIGATE THE PROBLEM.

SIMILARLY, THE WVDOH LANDFILL IS PART OF AN ACTIVE FACILITY AND THE RESPONSIBILITY FOR MAINTENANCE AND SAFE
OPERATION OF THE LANDFILL RESTS WITH THE WVDNR.  THE RI ATTEMPTED TO DEFINE THE POTENTIAL FOR
CONTAMINANT MIGRATION FROM THIS LANDFILL VIA DIRECT CONTACT WITH LANDFILL SOILS, BUT DID NOT ATTEMPT TO FULLY
CHARACTERIZE THE CONTENTS OF THE LANDFILL.

C. REMEDIAL INVESTIGATION SCOPE

A TOTAL OF 443 ENVIRONMENTAL SAMPLES WERE COLLECTED IN VARIOUS MATRICES AT DIFFERENT LOCATIONS DURING THE
LEETOWN PESTICIDE SUPERFUND PROJECT.  TABLE 1 PROVIDES A BREAKDOWN OF THE NUMBER OF SAMPLES AND MATRIX FOR
EACH SAMPLING AREA.

D. HYDROLOGIC INVESTIGATION (SURFACE WATERS)

D-1. PHYSICAL DATA:

LOCAL STREAMS AND THEIR TOPOGRAPHIC DRAINAGE DIVIDES RELEVANT TO THE LEETOWN PESTICIDE SITE ARE SHOWN IN
FIGURE 4.  THE SURFACE WATER DRAINAGE SYSTEM IS PREDOMINANTLY OF THE TRELLIS TYPE IN WHICH STREAMS OF
SIMILAR ORDER RUN PARALLEL TO EACH OTHER AND LIE PERPENDICULAR TO THEIR TRIBUTARIES AND RECEIVING STREAMS. 
IN THE LEETOWN AREA HOWEVER, MUCH DRAINAGE APPARENTLY OCCURS THROUGH SOLUTION CHANNELS IN THE UNDERLYING
LIMESTONE BEDROCK.  THIS IS EVIDENCED BY THE FACT THAT MOST FIRST ORDER STREAMS ORIGINATE AT FREE-FLOWING
SPRINGS SITUATED IN HIGHLY-FOLDED AND FAULTED CARBONATE ROCKS.  LARGE PORTIONS OF INDIVIDUAL TOPOGRAPHIC
DRAINAGE BASINS ABOVE THESE SPRINGS ARE WITHOUT DEFINED STREAM CHANNELS, INDICATING THE PRESENCE OF SOLUTION
CAVITIES WHICH COLLECT AND TRANSMIT INFILTRATED RAINFALL.

LOCAL STREAMS MOST LIKELY TO RECEIVE CONTAMINANTS DIRECTLY FROM SOURCES IN THE STUDY AREA INCLUDE LINK SPRING
RUN, BELL SPRING RUN, AND GRAY SPRING RUN.  BOTH LINK AND BELL SPRING RUNS ORIGINATE AT SPRINGS
LOCATED APPROXIMATELY 3/4 OF A MILE EAST OF THE LEETOWN NATIONAL FISHERIES CENTER (NFC).  BOTH STREAMS FLOW
WESTWARD PAST, AND IN SOME CASES DIRECTLY ADJACENT TO, CONTAMINATED AREAS.  LINK SPRING RUN FORMS A
CONFLUENCE WITH BELL SPRING ABOUT 1/2 MILE EAST OF THE NFC, JUST SOUTH OF THE FORMER CRIMM ORCHARD.  BELL
SPRING RUN CONTINUES WESTWARD THROUGH A MANMADE IMPOUNDMENT OF THE NFC (RESERVOIR A) PAST LEETOWN ROAD AND
INTO HOPEWELL RUN NEAR THE HANDICAPPED FISHING AREA.

GRAY SPRING RUN ACTUALLY ORIGINATES AT TWO SPRINGS (BLUE AND GRAY) LOCATED ON NFC PROPERTY APPROXIMATELY 2000
FEET SOUTHEAST OF THE ADMINISTRATION BUILDING.  GRAY SPRING RUN FLOWS THROUGH A LESS DEVELOPED AREA OF THE
NFC, PAST HOMES ON LEETOWN ROAD AND INTO HOPEWELL RUN 1000 FEET SOUTH OF BELL SPRING RUN.  BELL SPRING RUN
RECEIVES SURFACE WATER RUNOFF FROM THE CONTAMINATED AREAS, AS WELL AS RUNOFF FROM THE JEFFERSON AND CRIMM
ORCHARDS.  SURFACE WATER AND SEDIMENT, WERE OBTAINED FROM BELL SPRING TO ASSESS THE IMPACTS OF THE
CONTAMINATED AREAS (INCLUDING THE ORCHARDS) ON THIS SURFACE WATER BODY AND ITS AQUATIC LIFE.

D-2. CHEMICAL DATA:  SAMPLING LOCATIONS FOR THE BELL SPRING RUN
                        WATERSHED ARE INDICATED IN FIGURE 5.

THE ANALYTICAL RESULTS INDICATE THAT SURFACE WATER SAMPLES FROM BELL SPRING RUN DO NOT CONTAIN ORGANIC
CHEMICALS FOUND IN SOIL SAMPLES FROM THE CONTAMINATED AREAS.  THE ONLY HAZARDOUS SUBSTANCE LIST (HSL) ORGANIC
CHEMICAL DETECTED IN SURFACE WATER SAMPLES WERE DI-N-BUTYL PHTHALATE, PYRENE, AND ACENAPHTHENE.  THESE
ANALYTES WERE IDENTIFIED SPORADICALLY (LESS THAN 2 OF 14 SAMPLES) AND AT LOW CONCENTRATIONS.  PYRENE (4 UG/L)
AND ACENAPHTHENE (6 UG/L) WERE DETECTED IN SAMPLES OBTAINED AT DOWNSTREAM LOCATIONS, EITHER NEAR THE WETLAND
AREA OR IMMEDIATELY UPELEVATION OF IT.  THESE SUBSTANCES MAY BE PRESENT BECAUSE OF ISOLATED,
SMALL SPILLS IN THE AREA.  THESE ANALYTES WERE IDENTIFIED IN ONLY ONE OF TWO DUPLICATE SAMPLES FROM THE
WETLAND AREA.  POLYNUCLEAR AROMATICS (PAHS) WERE NOT IDENTIFIED IN THE THREE PRIMARY SOURCE AREAS AND WERE
NOT DETECTED AT APPRECIABLE CONCENTRATIONS IN ANY OF THE OTHER AREAS INVESTIGATED.  THE PRESENCE OF THESE
SUBSTANCES IS NOT CONSIDERED INDICATIVE OF A PAH PROBLEM AT THE LEETOWN PESTICIDE SITE.  DI-N-BUTYL
PHTHALATE WAS DETECTED IN ONE SAMPLE AT A CONCENTRATION OF 4 UG/L. THIS, AND OTHER PHTHALATE ESTERS ARE
COMMON LABORATORY CONTAMINANTS. THE SPORADIC OCCURRENCE OF THIS SUBSTANCE AND THE LOW CONCENTRATION DETECTED
DO NOT INDICATE THAT THIS SUBSTANCE OR OTHER PHTHALATE ESTERS ARE PRESENT IN BELL SPRING RUN AT LEVELS OF
CONCERN.



THE RESULTS FOR INORGANIC ANALYTES FOR SURFACE WATER SAMPLES INDICATE THAT ARSENIC, COPPER, CHROMIUM, LEAD,
MERCURY, AND ZINC ARE PRESENT IN BELL SPRING RUN.  ALL BUT THE ARSENIC CONCENTRATION EXCEED THE AMBIENT WATER
QUALITY CRITERIA FOR THE PROTECTION OF AQUATIC LIFE. SINCE INORGANIC CONCENTRATIONS IN SURFACE WATER SAMPLES
DO NOT VARY SIGNIFICANTLY FROM THE UPSTREAM TO THE DOWNSTREAM LOCATIONS, THESE
CONCENTRATIONS MAY BE REPRESENTATIVE OF NATURAL BACKGROUND LEVELS.  A SUMMARY ASSESSMENT OF THE IMPACTS OF
THESE SUBSTANCES ON AQUATIC ORGANISMS IS PROVIDED IN THIS DOCUMENT'S HEALTH AND ENVIRONMENTAL IMPACTS
SECTION, (SECTION K).

E. HYDROLOGIC INVESTIGATION (SEDIMENTS)

TABLE 2 PRESENTS HSL PESTICIDE AND INORGANIC ANALYTICAL RESULTS FOR SEDIMENT SAMPLES COLLECTED FROM BELL
SPRING RUN AND LINK SPRING RUN DURING THE RI.  VARIOUS HSL ORGANIC CHEMICALS WERE DETECTED IN SEDIMENT
SAMPLES OBTAINED FROM BELL SPRING RUN.  PHENOL AND 4-METHYLPHENOL WERE DETECTED IN THREE OF TWELVE SEDIMENT
SAMPLES COLLECTED FROM THE STREAM AND THE DOWNSTREAM WETLAND AREA.  BENZOIC ACID WAS DETECTED IN TWO SEDIMENT
SAMPLES OBTAINED FROM BELL SPRING RUN.
 
OF THE EIGHT AREAS STUDIED DURING THE REMEDIAL INVESTIGATION, ONLY THE JEFFERSON COUNTY LANDFILL CONSTITUTES
A POTENTIAL SOURCE OF THESE CHEMICALS.  PHENOL AND BENZOIC ACID WERE DETECTED IN LANDFILL MONITORING WELL
SAMPLES AT MAXIMUM CONCENTRATIONS OF 9 UG/L AND 11 UG/L RESPECTIVELY.  THE LOW CONCENTRATIONS OF THESE
ANALYTES DETECTED IN MONITORING WELL SAMPLES AND VARIOUS ASPECTS OF THE SEDIMENT RESULTS THEMSELVES TEND TO
RULE OUT THE LANDFILL AS THE SOURCE OF THESE CHEMICALS.

ALTHOUGH PHENOL AND BENZOIC ACID WERE DETECTED IN ONE SEDIMENT SAMPLE AT RELATIVELY HIGH CONCENTRATIONS (830
AND 1,600 UG/KG, RESPECTIVELY), THEY WERE NOT DETECTED IN A DUPLICATE SAMPLE OBTAINED AT THE SAME LOCATION. 
THIS DISCREPANCY INDICATES THAT EITHER THE CONTAMINATION WITH THESE CHEMICALS IS NOT EXTENSIVE (I.E., IT IS
VERY LOCALIZED), OR THAT THESE SUBSTANCES MAY HAVE BEEN INADVERTENTLY INTRODUCED TO THE SAMPLES DURING
EXTRACTION AND PREPARATION.  THE FACT THAT THESE CHEMICALS WERE IDENTIFIED ONLY IN THE ONE SAMPLE AND AT A
SUBSTANTIAL DISTANCE DOWNSTREAM IN THE WETLAND AREA, IS CONSIDERED FURTHER EVIDENCE OF ONLY ISOLATED
CONTAMINATION WITH THESE SUBSTANCES.

THE APPEARANCE OF THESE CHEMICALS IN SEDIMENT SAMPLES IS CONSIDERED HIGHLY UNUSUAL, ESPECIALLY IN LIGHT OF
THEIR ABSENCE IN SURFACE WATER SAMPLES OBTAINED AT THE SAME LOCATIONS.

PESTICIDE COMPOUNDS, INCLUDING 4,4'-DDT AND METABOLITES, WERE IDENTIFIED IN NUMEROUS SEDIMENT SAMPLES
OBTAINED FROM BELL SPRING RUN. THE PRESENCE OF PESTICIDES IN SEDIMENTS IS PROBABLY DIRECTLY ATTRIBUTABLE TO
SURFACE WATER CONVECTION OF CONTAMINATED SOIL FROM BOTH THE PRIMARY CONTAMINATION ZONES AND THE FORMER APPLE
ORCHARDS. SEDIMENTS OBTAINED ADJACENT TO THE ROBINSON PROPERTY PESTICIDE MIXING AREA CONTAINED THE HIGHEST
LEVELS OF 4,4'-DDT AND METABOLITES.  THIS IS CONSIDERED EVIDENCE OF THE IMPACT OF THE RESIDUAL CONTAMINATION
REMAINING IN THIS AREA.  ANOTHER AREA WITH RELATIVELY HIGH CONCENTRATIONS OF PESTICIDES (124 UG/KG TOTAL DDT
AND METABOLITES) IS THE WETLAND AREA AT THE WESTERN END OF BELL SPRING RUN.  THIS IS AN AREA WHERE SUSPENDED
SEDIMENTS ARE EXPECTED TO SETTLE; THUS THE PRESENCE OF PESTICIDES IN THIS AREA IS NOT UNUSUAL.

THE RESULTS FOR INORGANIC ANALYTES PRESENTED IN TABLE 2 INDICATE THAT INORGANIC CONCENTRATIONS ARE SIMILAR IN
SEDIMENT SAMPLES COLLECTED ALONG THE LENGTH OF BELL SPRING RUN.

F. HYDROGEOLOGIC INVESTIGATION (GEOLOGY)

THE INITIAL PHASE OF THE SUBSURFACE INVESTIGATION CONCENTRATED ON THE SUSPECTED SOURCE AREAS OF CONTAMINATION
AS OPPOSED TO A COMPREHENSIVE HYDROGEOLOGIC INVESTIGATION AND MONITORING NETWORK.  A SURVEY OF THE NEARBY
DOMESTIC WATER WELLS THROUGH DISCUSSIONS WITH LOCAL RESIDENTS REVEALED THAT THE MAJORITY OF WELLS ARE DEEPER
THAN 150 FEET. IN SOME CASES WELLS WERE DRILLED TO THIS DEPTH TO INCREASE YIELD FOR TRAILER COURTS AND FARMS,
AND IN OTHER CASES PERMEABILITY WAS LOW IN THE UPPER PART OF THE AQUIFER AND DRILLING WAS ADVANCED TO
INTERCEPT DEEPER, WATER-BEARING FRACTURES.  ADDITIONALLY, SOME OF THESE DEEPER WELLS ARE CASED OFF THROUGH
THE UPPER PART OF THE WATER TABLE DUE TO TURBIDITY CAUSED BY CLAY-FILLED CAVITIES.

SINCE MANY OF THE DOMESTIC WELLS SAMPLED ARE AT LEAST 150 FEET DEEP AND SHOWED NO EVIDENCE OF CONTAMINATION
IN PREVIOUS SAMPLING DONE BY THE JEFFERSON COUNTY HEALTH DEPARTMENT (JCHD) AND IN THE RI, THE FIRST PHASE OF
THE DRILLING PROGRAM WAS DESIGNED TO MONITOR GROUNDWATER QUALITY IN THE SHALLOW PART OF THE AQUIFER CLOSE TO
THE SUSPECTED SOURCE AREAS WHERE DILUTION AND DISPERSION WOULD BE MINIMIZED.

DURING THE FIRST PHASE, 6 EXPLORATION BORINGS WERE DRILLED AND 14 MONITORING WELLS WERE INSTALLED.  FOUR
WELLS WERE INSTALLED AT THE FORMER PESTICIDE PILE AREA, 6 WELLS AND 4 EXPLORATION BORINGS AROUND THE
PERIPHERY OF THE JEFFERSON COUNTY LANDFILL AND 4 WELLS AND 2 EXPLORATION BORINGS ON OR WITHIN CLOSE PROXIMITY



TO THE SUSPECTED PESTICIDE LANDFARM AREA.  IN ADDITION 13 RESIDENTIAL WELLS IN THE LEETOWN AREA WERE SAMPLED
AND ANALYZED FOR HSL ORGANICS AND INORGANICS.  FIGURE 6 IS A WELL AND EXPLORATORY BORING LOCATION MAP FOR THE
WORK UNDERTAKEN IN THE REMEDIAL INVESTIGATION.  TO DEFINE FLOW DIRECTIONS AND AQUIFER PARAMETERS,
PERMEABILITY TESTING AND DYE TRACER TESTING WERE CONDUCTED AFTER MONITORING WELL INSTALLATION.

BOREHOLE LOGGING WAS CONDUCTED ON 5 OF THE 6 EXPLORATION BOREHOLES (E-1, E-2, E-3, E-5 AND E-6) AND ON
MONITORING WELLS MW-1B, MW-3, MW-5B, MW-7, MW-8 AND MW-11.  EXTREMELY USEFUL INFORMATION WAS OBTAINED ON
WATERBEARING FRACTURE SYSTEMS, SOLUTIONS CHANNELING, AND DEGREE AND EXTENT OF FRACTURING IN BEDROCK.

LOGS UTILIZED IN THE INVESTIGATION WERE SPONTANEOUS POTENTIAL, TEMPERATURE, FLUID CONDUCTIVITY, RESISTIVITY,
SONIC, GAMMA, DENSITY, CALIPER AND NEUTRON.

THREE DIFFERENT METHODS OF PERMEABILITY TESTING WERE USED TO DETERMINE AQUIFER PARAMETERS:  PACKER TESTING,
CONSTANT HEAD INFILTRATION, AND SLUG TESTING.

F-1. PHYSICAL DATA:

THE LEETOWN SITE IS UNDERLAIN BY A SEQUENCE OF STEEPLY-DIPPING, FAULTED CARBONATE ROCKS, AND VARYING
THICKNESSES OF RESIDUAL SOILS.  THE SITE AREA IS CHARACTERIZED BY A VERY HIGH DEGREE OF LATERAL VARIABILITY
IN OCCURRENCE OF GEOLOGIC FORMATIONS DUE TO THE EXTENSIVE FOLDING.  IN ADDITION TO THIS, THE PRESENCE OF A
KARST TERRAIN WITH SOLUTIONING ACTIVITY IN THE CARBONATE BEDROCK CONTRIBUTES TO COMPLICATE THE HYDROGEOLOGIC
SETTING.

A GENERALIZED STRATEGIC COLUMN IS ILLUSTRATED IN FIGURE 7.  A GEOLOGIC MAP OF THE LEETOWN AREA IS FOUND IN
FIGURE 8 AND A GEOLOGIC CROSS SECTION WITHIN THE EASTERNMOST CONOCOCHEAGUE FORMATION IS PRESENTED IN FIGURE
9.  IN ADDITION, A GENERALIZED GEOLOGIC CROSS-SECTION OF THE FORMER PESTICIDE PILE AREA IS FOUND IN FIGURE
10.

G. HYDROGEOLOGIC INVESTIGATION (GROUND WATER)

G-1. PHYSICAL DATA:

THE WATER TABLE AQUIFER WITHIN THE AREA OF INVESTIGATION IS A VERY COMPLEX HYDROGEOLOGIC SYSTEM WITH MANY
FACTORS CONTROLLING GROUND WATER FLOW.  THE FOLDED AND FAULTED ORDOVICIAN TO CAMBRIAN CARBONATE DEPOSITS
WHICH MAKE UP THE AQUIFER HAVE VIRTUALLY NO PRIMARY POROSITY.  SECONDARY POROSITY, CONSISTING OF FRACTURES,
BEDDING PLANES, JOINTS AND CLEAVAGE PLANES ARE THE PATHWAYS FOR GROUND WATER FLOWING THROUGH BEDROCK.  MANY
OF THESE SECONDARY OPENINGS HAVE BEEN WIDENED BY SOLUTION ACTIVITY WITHIN THE CARBONATE DEPOSITS. 
CONVERSELY, CALCITE VEINS AND FILLINGS HAVE SEALED SOME OF THESE OPENINGS.  THE AQUIFER, FOR THE MOST PART,
OCCURS UNDER WATER TABLE CONDITIONS; HOWEVER, LOCAL DEPARTURES FROM THE WATER TABLE CONDITIONS ARE PREVALENT
AT SOME OF THE WELL LOCATIONS.

FIGURE 11 IS A WATER TABLE CONTOUR MAP OF THE AREA OF INVESTIGATION UNDER TYPICAL WATER TABLE CONDITIONS
SHOWING AN OVERALL WEST, NORTHWEST GROUND WATER FLOW DIRECTION.  THIS MAP COMPARES FAVORABLY WITH A WATER
TABLE CONTOUR MAP OF THE OVERALL LEETOWN AREA PREPARED BY ENVIRONMENTAL DATA IN 1981 (JONES AND DIEKE, 1981). 
FIGURE 12 IS A CROSS-SECTION PARALLEL TO THE WATER TABLE CONTOURS.

ALTHOUGH THE CONTOUR MAP IS INDICATIVE OF THE OVERALL GROUND WATER FLOW DIRECTION, IT MASKS THE LOCALIZED
CONTROL THAT BEDDING PLANES, JOINTS, FRACTURES, AND THICK RESIDUAL CLAY DEPOSITS EXERT ON GROUND WATER FLOW
IN THIS KARST ENVIRONMENT.

THE STRIKE OF THE BEDS NEAR THE POTENTIAL CONTAMINANT SOURCE AREAS IS APPROXIMATELY N20 DEGREES E.  IN THIS
AREA, BEDROCK IS STEEPLY DIPPING, CREATING A POTENTIAL GROUNDWATER FLOW COMPONENT ALONG BOTH BEDDING PLANES
AND THE STRIKE OF BEDROCK OUTCROPS.  THIS WOULD CAUSE GROUNDWATER FLOW IN AN APPROXIMATE NORTH-NORTHEAST
AND/OR SOUTH-SOUTHWEST DIRECTION WHICH IS APPROXIMATELY PARALLEL TO THE WATER TABLE CONTOURS.
 
BOREHOLE GEOPHYSICAL LOGGING OF THE EXPLORATION BORINGS AND MONITORING WELLS ILLUSTRATES THE SECONDARY
POROSITY CHARACTERISTIC OF THIS CARBONATE AQUIFER.  WATER-BEARING FRACTURES AND SOLUTION WEATHERED ZONES ARE
READILY IDENTIFIABLE ON THE LOGS OF BORINGS WITH MODERATE TO GOOD PERMEABILITY.  BORINGS WITH LOW
PERMEABILITY WERE DIFFICULT TO CORRELATE HYDROLOGICALLY, AND GENERALLY DID NOT SHOW CONCLUSIVE RESULTS
FROM THE GEOPHYSICAL LOGS.

RECHARGE TO THE AQUIFER IS THE RESULT OF PRECIPITATION AND INFILTRATION.  RESPONSE OF THE AQUIFER TO
PRECIPITATION EVENTS IS VARIABLE IN RATE AND MAGNITUDE AND IS DEPENDENT ON THE INTERCONNECTION OF THE GROUND



SURFACE TO THE AQUIFER AND THE LOCALIZED STORAGE CAPACITY OF THE AQUIFER.

DYE-TRACER TESTING OF THE AQUIFER CONFIRMS THE LOCALIZED, MULTI-DIRECTIONAL FLOW WITHIN THE SYSTEM. 
SIGNIFICANT PRECIPITATION EVENTS WERE FOUND TO INCREASE THE FLOW VELOCITY DRASTICALLY WITHIN THE
GROUNDWATER SYSTEM AND FLUSH GROUNDWATER FROM TEMPORARY STORAGE.
 
GROUND WATER FLOW DIRECTION AND VELOCITY ARE HIGHLY CONTROLLED BY SEASONAL INFLUENCES, ONLY A PORTION OF
WHICH WERE ACTUALLY REFLECTED IN THE DYE-TRACER STUDY PERFORMED AS A PART OF THE RI.  BASED ON THE
OBSERVATION OF DYES IN GRAY SPRING, VELOCITY OF GROUNDWATER FLOW APPEARS TO BE IN EXCESS OF 100 FEET PER DAY
(FT/DAY).  THIS FLOW VELOCITY APPARENTLY RESULTED FROM A SUDDEN INFLOW OF WATER TO THE SYSTEM AS A
RESULT OF DRAMATIC INCREASES IN INFILTRATION.  UNDER LOW WATER TABLE CONDITIONS, HOWEVER, GROUNDWATER FLOW
RATES ARE NOT DRIVEN BY INFLOW, AND APPEAR TO BE EXTREMELY LOW.

THE STORAGE CAPACITY OF THE AQUIFER APPEARS RATHER LARGE, BASED ON THE CONCENTRATIONS OF TRACERS REMAINING IN
THE INJECTION WELLS AFTER 5 MONTHS.

G-2. CHEMICAL DATA:

SAMPLING OF THE MONITORING WELLS INSTALLED DURING THE PHASE 1 WELLS REVEALED NO EVIDENCE OF PESTICIDE
CONTAMINATION.  WHILE IT IS LIKELY THAT THE NETWORK OF 14 MONITORING WELLS OVER AN AREA AS LARGE AS THE
SITE MAY NOT BE ADEQUATE TO MONITOR THE KARST AQUIFER, THE VERY LOW WATER SOLUBILITY OF PESTICIDES AND THEIR
HIGH TENDENCY TO ADSORB TO SEDIMENT MAKE GROUNDWATER CONTAMINATION UNLIKELY.

AN EXAMPLE OF THE IMMOBILITY OF THE PESTICIDES OCCURS AT THE FORMER PESTICIDE PILE AREA WHERE HIGH
CONCENTRATIONS OF CONTAMINATION IN THIS AREA APPEAR CONFINED TO THE UPPER 6 INCHES OF CLAY SOIL IN THE PILE
AREA AND ADJACENT SURFACE DRAINAGE.  THE AQUIFER IN THIS AREA OCCURS UNDER UNCONFINED LAMINAR FLOW CONDITIONS
WITH A DEPTH TO THE WATER TABLE OF ONLY 15 FEET.  INFILTRATION TO THE AQUIFER AFTER STORM EVENTS WAS FOUND TO
BE RAPID IN THIS AREA.  YET MONITORING WELLS LOCATED 200 FEET DOWNGRADIENT FROM THE CENTER OF THE PILE AREA
SHOW NO EVIDENCE OF CONTAMINATION.  ORGANIC AND INORGANIC RESULTS FOR GROUND WATER SAMPLES OBTAINED FROM
MONITORING WELLS IN THE VICINITY OF THE FORMER PESTICIDE PILE AREA INDICATE THAT GROUND WATER IN THIS
VICINITY IS NOT CONTAMINATED BY NEITHER PESTICIDES NOR THE INORGANIC CONTAMINANTS OF
CONCERN (ARSENIC, LEAD, AND MERCURY).  THE ASSESSMENT OF GROUND WATER CONTAMINATION POTENTIAL FOR PESTICIDES
REVEALED THAT CONTAMINATION IN THIS AREA DOES NOT POSE A THREAT TO GROUNDWATER.  MODELING INDICATES THAT
APPROXIMATELY 200 YEARS WILL TRANSPIRE BEFORE THE 4,4'-DDT WILL INFILTRATE THROUGHOUT THE VADOSE ZONE TO THE
WATER TABLE.  THE PREDICTED WORST CASE, LONG-TERM CONCENTRATION, IS APPROXIMATELY 4 X 10-2 UG/L. ADDITIONAL
GROUNDWATER INVESTIGATION IN THIS AREA BECAUSE OF CONCERN OVER PESTICIDE CONTAMINATION APPEARS UNWARRANTED.

NO ORGANIC OR PESTICIDE CONTAMINATION WAS DETECTED IN MONITORING WELLS NEAR THE WVDOH GARAGE.  IN ADDITION,
LEAD AND OTHER INORGANIC ANALYTES WERE NOT DETECTED (ABOVE DRINKING WATER STANDARDS) IN THE
GROUNDWATER SAMPLES OBTAINED FROM THE MONITORING WELLS NEAR THE GARAGE.

TABLE 3 SUMMARIZES THE ORGANIC AND INORGANIC CHEMICALS DETECTED IN GROUNDWATER SAMPLES FROM MONITORING WELLS
NEAR THE JEFFERSON COUNTY LANDFILL.  THE TABLE REVEALS THAT ONLY LOW LEVELS OF READILY LEACHABLE
VOLATILE AND ACID EXTRACTABLE ORGANIC CONTAMINANTS WERE DETECTED IN THESE GROUNDWATER SAMPLES. 
1,1-DICHLOROETHANE, TETRACHLOROETHENE, TRICHLOROETHENE, 1,2-DICHLOROETHENE, PHENOL, AND 2-BUTANONE (METHYL
ETHYL KETONE) WERE DETECTED INFREQUENTLY AND AT LOW CONCENTRATIONS (I.E., LESS THAN THREE SAMPLES CONTAINED
EACH OF THE ORGANIC CHEMICALS, AND WITH THE EXCEPTION OF METHYL ETHYL KETONE (38 UG/L), NO ORGANIC SUBSTANCE
WAS DETECTED IN EXCESS OF 5 UG/L).  THESE RESULTS, AS WELL AS THOSE FOR RESIDENTIAL AND DOMESTIC WELLS
SAMPLED IN THE LEETOWN AREA, INDICATE VERY LIMITED IMPACT ON GROUNDWATER QUALITY ATTRIBUTABLE TO DISPOSAL OF
ORGANIC WASTES IN THE COUNTY LANDFILL.

LEAD WAS PRESENT IN LANDFILL GROUNDWATER SAMPLES AT A MAXIMUM CONCENTRATION OF 12 UG/L.  ADDITIONAL LOW-LEVEL
CONTAMINATION WITH SUCH TRACE ELEMENTS AS CADMIUM (6 UG/L) AND CHROMIUM (15 UG/L) WAS DETECTED,
BUT ONLY SPORADICALLY, AND RESULTS WERE NOT DUPLICATED DURING SUCCESSIVE SAMPLING ROUNDS.  THE SPORADIC
OCCURRENCE OF LEAD AND OTHER INORGANIC ANALYTES IN THE GROUNDWATER SAMPLES, AS WELL AS THEIR RELATIVELY LOW
CONCENTRATIONS, INDICATE THAT SUBSTANTIAL AMOUNTS OF METALS ARE NOT BEING RELEASED FORM THE LANDFILL AT THIS
TIME.  SUBSTANTIAL AMOUNTS OF CLAY ARE PRESENT IN THE OVERBURDEN IN THE LEETOWN AREA.  THE CLAY AND THE
EXPECTED HIGH CONCENTRATIONS OF CALCIUM CARBONATE IN THIS KARST AREA MAY SUBSTANTIALLY RETARD RELEASE AND
TRANSPORT OF METALS VIA PRECIPITATION OF INSOLUBLE SALTS (CARBONATES) OR THROUGH CATION
EXCHANGE.

H. THE BIOTA INVESTIGATION



POTENTIAL RECEPTORS OF CONTAMINATION FROM THE LEETOWN SITE INCLUDE THE LOCAL BIOTA, PRINCIPALLY AQUATIC LIFE
AND WATERFOWL.  NO SPECIFIC SURVEY OF NATURALLY-OCCURRING TERRESTRIAL VEGETATION WAS CONDUCTED,
SINCE THIS MEDIUM APPEARS TO BE NEITHER A POTENTIAL RECEPTOR OF CONTAMINATION, NOR A MEANS OF CONTAMINANT
TRANSPORT.  OVER HALF OF THE WATERSHED CONSISTS OF PASTURE OR IS UNDER CULTIVATION.  CLEARING OF LAND
FOR AGRICULTURAL USE, AND ACTIVE MANAGEMENT OF CLEARED AREAS FOR CROP PRODUCTION REPRESENT THE MOST
SIGNIFICANT IMPACTS TO TERRESTRIAL VEGETATIVE HABITATS WITHIN THE WATERSHED.  MOST OF THE LAND NEAR THE
POTENTIAL SOURCES OF CONTAMINATION IS IN PASTURE OR ROW CROP PRODUCTION, PROVIDING LITTLE DIVERSITY OF
HABITAT FOR COLONIZATION BY WILDLIFE. MOST OF THE DIVERSITY OF COVER TYPES IN THESE AREAS IS PROVIDED BY
FENCEROWS OCCUPIED BY WOODY SHRUBS AND BRAMBLES.

H-1. AQUATIC SURVEY:

A PRIMARY OBJECTIVE OF THE AQUATIC SURVEY AT THE LEETOWN SITE WAS TO EVALUATE THE POTENTIAL FOR ADVERSE
EFFECTS TO FISH AND HIGHER TROPHIC LEVELS, INCLUDING MAN, AS A RESULT OF ACCUMULATION OF CONTAMINANTS VIA
THE AQUATIC FOOD CHAIN.  IN ADDITION, THE GENERAL CONDITION OF THE AQUATIC COMMUNITY WAS INVESTIGATED AS AN
INDICATION OF THE OVERALL EXTENT OF CONTAMINANT IMPACT TO THE WATERSHED.

THE AQUATIC SURVEY CONSISTED OF FISH COLLECTION FOR TISSUE ANALYSIS TO DETERMINE POTENTIAL UPTAKE OF
PESTICIDES THROUGH THE AQUATIC FOOD CHAIN, COLLECTION OF BENTHIC MACROINVERTEBRATE SAMPLES TO SERVE AS AN
INDICATOR OF THE EXTENT OF CONTAMINANT IMPACT, AND SUBJECTIVE ASSESSMENT OF THE AQUATIC COMMUNITY. 
SUBJECTIVE ASSESSMENT OF THE BENTHIC SAMPLE COLLECTIONS IN THE FIELD INDICATED THAT FURTHER IDENTIFICATION
AND CLASSIFICATION OF THE SAMPLES WOULD PROBABLY NOT YIELD DIVERSITY INDICES SUFFICIENTLY DIFFERENT FROM ONE
ANOTHER.  THE BENTHIC SAMPLES WERE THEREFORE CONSIGNED TO SECURE STORAGE AND WERE AVAILABLE IF NEEDED TO
SUPPLEMENT THE ONGOING EVALUATION.

H-2. FISH SURVEY:

A TOTAL OF EIGHT SAMPLING STATIONS WERE SELECTED, REPRESENTATIVE OF THE BELL SPRING RUN, HOPEWELL RUN, AND
BLUE AND GRAY SPRING RUN WATERSHEDS, AND THE NATIONAL FISHERIES CENTER (NFC).  AN OVERALL ECOLOGICAL
ASSESSMENT OF THE AQUATIC COMMUNITY WAS CONDUCTED, AND FISH TISSUE SAMPLES WERE OBTAINED TO BE ANALYZED FOR
BOTH ORGANIC AND INORGANIC CONSTITUENTS OF THE HSL.  SAMPLING PROCEDURES ADOPTED FOR THE SURVEY INCLUDED
ELECTROFISHING, SEINING, GILLNETTING, AND USE OF MINNOW TRAPS.

H-3. PHYSICAL DATA:

A TOTAL OF 25 BENTHIC MACROINVERTEBRATE SAMPLES WERE COLLECTED, PRESERVED IN 10 PERCENT FORMALIN, AND PLACED
IN SECURE STORAGE.  AS NOTED ABOVE, A DECISION WAS MADE BASED ON FIELD EXAMINATION OF THE BENTHOS TO DEFER
FURTHER EVALUATION OF THE BENTHIC SAMPLES.

A TOTAL OF 4,911 FISH WERE COLLECTED DURING THE AQUATIC INVESTIGATION.  THESE FISH REPRESENTED 7 FAMILIES AND
16 SPECIES. TOTALS OF 23 AND 20 SAMPLES OF ADEQUATE WEIGHT FOR LABORATORY ANALYSIS WERE PREPARED FOR
RESPECTIVE ANALYSIS FOR ORGANIC AND INORGANIC CONSTITUENTS ON THE HSL.
 
BASED ON A SUBJECTIVE EVALUATION OF THE NUMBERS OF INDIVIDUALS AND SPECIES FOUND IN THE COLLECTIONS FROM BELL
SPRING RUN AND FROM THE DRAINAGE FROM BLUE AND GRAY SPRINGS, IT APPEARS THAT ALL TROPHIC LEVELS
ARE REPRESENTED, AND THAT THE OVERALL COMMUNITY STRUCTURE IS STABLE.  NO SIGNIFICANT EVIDENCE WAS FOUND, FOR
EXAMPLE, IN THE BELL SPRING RUN COLLECTIONS MADE IN THE VICINITY OF THE FORMER PESTICIDE MIXING AREA
INDICATING ADVERSE EFFECTS ON THE FISH POPULATION.

WITH RESPECT TO SUBJECTIVE EXAMINATION OF THE BENTHIC COMMUNITY, THERE APPEARS TO BE EVIDENCE OF NUTRIENT
INPUT INTO LINK AND BELL SPRING RUN FROM PASTURES AND CROP AREAS.  IN PARTICULAR, THIS WAS NOTED IN THE
VICINITY OF BELL SPRING RUN AND ROUTE 15/1, IN AN AREA THAT WAS AT ONE TIME A PIG STY.  IT DID NOT APPEAR,
BASED ON THE AVAILABLE DATA, THAT SIGNIFICANT ADDITIONAL INFORMATION WOULD BE OBTAINED BY A MORE THOROUGH
EVALUATION OF THE 25 BENTHIC SAMPLES CURRENTLY PRESERVED AND IN SECURE STORAGE.

H-4. CHEMICAL DATA:

HSL ORGANIC AND INORGANIC ANALYTICAL RESULTS FOR FISH SAMPLES OBTAINED FROM BELL SPRING RUN ARE PRESENTED IN
TABLE 4.  SINCE FISH ARE FREE TO MOVE ALONG THE ENTIRE COURSE OF BELL SPRING RUN, SPECIFIC SAMPLES PROVIDE NO
INDICATION OF CONTAMINATION IN SPECIFIC LOCATIONS. BECAUSE OF THEIR BIOCONCENTRATION FACTORS, PESTICIDES
DISPLAY A MARKED TENDENCY TO ACCUMULATE IN TISSUES OF AQUATIC ORGANISMS.  THIS PHENOMENON
IS VERIFIED BY THE ANALYTICAL RESULTS FOR FISH TISSUES.  TOTAL CONCENTRATIONS OF PESTICIDE COMPOUNDS RANGED
AS HIGH AS 1,800 UG/KG. PESTICIDES WERE THE ONLY ORGANIC ANALYTES DETECTED IN FISH TISSUES,



REFLECTIVE OF THEIR BIOACCUMULATIVE TENDENCIES AND THEIR PERVASIVENESS IN THE SURROUNDING WATERSHED.

THE PREDOMINANT INORGANIC SUBSTANCES DETECTED IN THE VARIOUS SOURCE AREAS (I.E., ARSENIC, MERCURY, AND LEAD)
WERE VIRTUALLY UNDETECTED IN FISH TISSUES.  OTHER ANALYTES DETECTED IN SURFACE WATER SAMPLES ABOVE
THE AMBIENT WATER QUALITY CRITERIA FOR PROTECTION OF AQUATIC LIFE (I.E., CHROMIUM, COPPER, AND ZINC) WERE
FOUND IN FISH TISSUES AT RELATIVELY LOW LEVELS.  THESE TRACE ELEMENTS OCCUR NATURALLY IN THE ENVIRONMENT AND
ARE GENERALLY NECESSARY CONSTITUENTS FOR NORMAL BODY FUNCTIONS.  THE MAXIMUM CONCENTRATIONS OF THESE
CHEMICALS WERE DETECTED IN THE ORGANS OF A BOTTOM FEEDING FISH (CARP).  THE CONCENTRATIONS DETECTED IN THE
EDIBLE PORTION OF THIS FISH (I.E., THE FILLET) WERE MUCH LOWER THAN THESE LEVELS.

I. SOILS INVESTIGATION

I-1. BACKGROUND SAMPLES:

HISTORICAL EVIDENCE AND CHEMICAL ANALYTICAL RESULTS FOR SURFACE SOIL SAMPLES COLLECTED IN THE VICINITY OF THE
SITE INDICATE THAT AGRICULTURAL PESTICIDES HAVE BEEN USED IN THE PAST AND ARE PRESENTLY FOUND IN THE SOIL AT
BACKGROUND LEVELS IN AREAS OTHER THAN WHERE DIRECT AGRICULTURAL APPLICATION OCCURRED (ORCHARDS AND CROP
FIELDS). BACKGROUND CONCENTRATIONS HAVE BEEN ESTABLISHED FOR COMPARATIVE PURPOSES TO AID IN IDENTIFYING
CONTAMINATED AREAS.  SINCE INORGANIC HSL CHEMICALS OCCUR NATURALLY IN THE AMBIENT ENVIRONMENT, RESULTS FOR
SAMPLES OBTAINED IN BACKGROUND AREAS PROVIDE A MEANS OF GAUGING THE EXTENT OF CONTAMINATION WITH TRACE
ELEMENTS.

TABLE 5 PRESENTS BACKGROUND LEVELS FOR HSL ORGANIC AND INORGANIC SUBSTANCES DETECTED IN SAMPLES COLLECTED IN
AREAS WHERE NO EVIDENCE OF PESTICIDE USE EXISTS.  CONCENTRATION RANGES FOR DETECTED CHEMICALS AND AVERAGE
VALUES FOR EACH ANALYTE ARE ALSO PRESENTED IN TABLE 5.

4,4'-DDT AND 4,4'-DDE WERE SPORADICALLY DETECTED IN BACKGROUND SAMPLES AT RELATIVELY LOW LEVELS.  TOXAPHENE
WAS DETECTED IN A BACKGROUND COMPOSITE SAMPLE AT A CONCENTRATION 1,179 UG/KG.  THIS IS CONSIDERED AN
ANOMALOUS OCCURRENCE; ACTUAL BACKGROUND TOXAPHENE CONCENTRATIONS ARE CONSIDERED NEARER OR BELOW THE LOWER END
OF THE REPORTED CONCENTRATION RANGE.  THE PRESENCE OF THESE PESTICIDES IN BACKGROUND SAMPLES ARE INDICATIVE
OF THE USE OF THESE SUBSTANCES FOR AGRICULTURAL PURPOSES.  THEIR PRESENCE IN AREAS OTHER THAN THOSE SPECIFIED
AS AGRICULTURAL AREAS SUCH AS ORCHARDS OR OTHER CROP FIELDS IS PROBABLY ATTRIBUTABLE TO SURFACE WATER OR
ATMOSPHERIC TRANSPORT. ALTHOUGH THESE SUBSTANCES WERE DETECTED IN SOME BACKGROUND SAMPLES, THEIR OCCURRENCE
WAS SOMEWHAT SPORADIC, AS SHOWN BY THE FREQUENCY OF OCCURRENCE.

FIVE OF THE TWENTY-SIX BACKGROUND SOILS SAMPLES WERE SUBJECTED TO INORGANIC ANALYSIS.  TABLE 5 INDICATES THAT
ALL BUT TWO ANALYTES WERE DETECTED IN ALL FIVE OF THE SAMPLES SUBMITTED FOR INORGANIC ANALYSIS. ARSENIC AND
SODIUM WERE DETECTED IN ONLY THREE OF THE SAMPLES.

I-2. SUSPECTED PESTICIDE LANDFARM (LLOYD PROPERTY):

NUMEROUS ORGANIC COMPOUNDS WERE DETECTED IN SAMPLES FROM THE SUSPECTED PESTICIDE LANDFARM, INCLUDING: 
TOLUENE, PHTHALATES AND POLYNUCLEAR AROMATIC HYDROCARBONS (PNAS).

PESTICIDES DETECTED IN SAMPLES FROM THE SUSPECTED PESTICIDE LANDFARM INCLUDE ALPHA-BHC, BETA-BHC, DELTA-BHC 
GAMMA-BHC (LINDANE), ALDRIN, HEPTACHLOR EPOXIDE, DIELDRIN, 4,4'-DDT, 4,4'-DDD, 4,4'-DDE,
ENDOSULFAN II, AND TOXAPHENE.  OF THESE ANALYTES, ONLY TOXAPHENE WAS DETECTED FREQUENTLY (I.E., IN 35 OF 78
SOIL SAMPLES COLLECTED IN THIS AREA).  CONCENTRATIONS OF TOXAPHENE RANGED AS HIGH AS 1,100 UG/KG (PPB).
OTHER PESTICIDES WERE DETECTED INFREQUENTLY, AND AT RELATIVELY LOW LEVELS, IN CONTRAST TO THE TOXAPHENE
CONCENTRATIONS.  TOXAPHENE IS ONE OF THE MOST WATER SOLUBLE, AND HENCE, MOST HYDROLOGICALLY MOBILE
PESTICIDES DETECTED IN SOIL SAMPLES FROM THE LLOYD PROPERTY.  MODELING EFFORTS INDICATED THAT EVEN THIS MOST
PERVASIVE, CONCENTRATED, AND MOBILE CHEMICAL MAY CONTAMINATE GROUNDWATER BENEATH THE SUSPECTED LANDFARM AT
THEORETICAL WORST CASE CONCENTRATIONS OF APPROXIMATELY 4 X 10-3 UG/L (BELOW THE MINIMUM INSTRUMENT DETECTION
LIMITS).  POTENTIALHUMAN EXPOSURE MAY OCCUR THROUGH DIRECT DERMAL CONTACT OR THROUGH
INHALATION OF FUGITIVE DUST OR VEHICULAR TILLAGE EMISSIONS.

CONTAMINATION WITH OTHER ORGANIC ANALYTES (INCLUDING VARIOUS VOLATILES, PHTHALATE ESTERS, AND POLYNUCLEAR
AROMATIC HYDROCARBONS) IS ALSO EVIDENT.  THESE SUBSTANCES WERE INFREQUENTLY DETECTED AND CONCENTRATIONS WERE
GENERALLY ON THE ORDER OF INSTRUMENT DETECTION LIMITS.  GROUNDWATER CONTAMINATION WITH THESE CHEMICALS IS
CONSIDERED UNLIKELY IN LIGHT OF THE RESULTS OF THE TOXAPHENE MODELING EFFORT, THE LOW CONCENTRATIONS
DETECTED, AND THE GENERALLY IMMOBILE NATURE OF THESE CHEMICALS.

COMPARISON OF THE INORGANIC RESULTS AT THE SUSPECTED LANDFARM WITH THE BACKGROUND LEVELS PRESENTED IN TABLE 5



REVEALS THAT MOST INORGANIC ANALYTES WERE DETECTED AT BACKGROUND LEVELS IN THE LLOYD PROPERTY SOIL
SAMPLES.  EXCEPTIONS INCLUDE ANTIMONY, ARSENIC, CADMIUM, LEAD, MERCURY, SELENIUM, SILVER, AND TIN.  OF THESE,
ALL BUT LEAD WERE DETECTED INFREQUENTLY (I.E., IN LESS THAN 10 OF 68 SAMPLES COLLECTED).  THE
SPORADIC OCCURRENCE OF THESE SUBSTANCES AND THE RELATIVELY LOW CONCENTRATIONS INDICATE LITTLE INORGANIC
CONTAMINATION IN THE SUSPECTED LANDFARM.  ALTHOUGH LEAD WAS DETECTED SOMEWHAT MORE FREQUENTLY (I.E., IN
46 OF 68 SAMPLES), ONLY SEVEN SAMPLES CONTAINED LEAD ABOVE THE MAXIMUM DETECTED BACKGROUND CONCENTRATION OF
30 MG/KG.  OF THESE SEVEN, SIX SAMPLES CONTAINED LEAD AT A CONCENTRATION BELOW 40 MG/KG.  THE ONLY
APPARENT ANOMALOUS OCCURRENCE WAS THE PRESENCE OF LEAD IN ONE SAMPLE AT A CONCENTRATION OF 133 MG/KG.  LEAD
AND OTHER TRACE ELEMENT CONCENTRATIONS DO NOT SEEM TO DIFFER SIGNIFICANTLY ENOUGH FROM BACKGROUND TO INDICATE
AN INORGANIC CONTAMINANT SOURCE ON THE LLOYD PROPERTY. 

I-3. CRIMM ORCHARD (TABB PROPERTY):

4,4'-DDT AND 4,4'-DDE WERE PRESENT IN SOILS IN THE FORMER CRIMM ORCHARD IN EXCESS OF "NATURAL" SOIL
BACKGROUND LEVELS OF AREAS NOT ASSOCIATED WITH PESTICIDE APPLICATION.  CONCENTRATIONS RANGED AS HIGH AS
2,447 UG/KG (PPB) FOR 4,4'-DDT AND 1,774 UG/KG (PPB) FOR 4,4'-DDE.  THE PRESENCE OF THE PESTICIDES IN SOIL
SAMPLES FROM THIS AREA IS CONSIDERED INDICATIVE OF THE USE OF DDT FOR AGRICULTURAL PURPOSES.  THIS ORCHARD
CONTAINED THE LOWEST CONCENTRATIONS OF 4,4'-DDT AND METABOLITES OF ANY OF THE ORCHARD AREAS SAMPLED.  THUS,
IT IS CONSIDERED LIKELY THAT THE USE OF PESTICIDES IN THIS AREA WAS NOT AS PREVALENT AS IN OTHER ORCHARDS IN
THE STUDY AREA.  THESE SAMPLES CAN BE USED AS BACKGROUND SAMPLES WHEN COMPARED TO DISPOSAL AREAS (I.E.,
PESTICIDE PILE MIXING AREAS) WHICH ARE LOCATED WITHIN THE BOUNDARIES OF THE FORMER ORCHARDS.  THE FORMULATION
(I.E., MIXING OF SOLID MATRIX PESTICIDES WITH WATER FOR SPRAYING OR BOMB APPLICATION) AND STORAGE OF
PESTICIDES WAS PRACTICED IN AN APPLE-PACKING SHED IN THIS AREA.  DRUMS CONTAINING PESTICIDE SUBSTANCES WERE
FOUND IN THIS SHED DURING THE NUS INVESTIGATION AND PESTICIDES WERE DETECTED IN SOIL SAMPLES FROM BENEATH THE
SHED AND IN ITS IMMEDIATE VICINITY. PESTICIDE CONCENTRATIONS IN THIS AREA ARE IN EXCESS OF BOTH "NATURAL"
SOIL BACKGROUND LEVELS AND THE PESTICIDE CONCENTRATIONS DETECTED IN SOIL SAMPLES FROM THE CRIMM ORCHARD
PROPER.

SUMMARIES OF ANALYTICAL RESULTS FOR SOIL SAMPLES COLLECTED IN AND AROUND THIS PACKING SHED (ALSO REFERRED TO
AS THE TABB BARN) ARE PRESENTED IN TABLE 6.  THIS TABLE REVEALS THAT 4,4'-DDT, 4,4'-DDD AND 4,4'-DDE ARE
PRESENT IN THIS AREA AT MAXIMUM CONCENTRATIONS OF 9,000, 4,000, AND 9,000 UG/KG (PPB), RESPECTIVELY.

TOTAL CONCENTRATIONS OF 4,4'-DDT AND METABOLITES REACHED 22,000 UG/KG IN THE VICINITY OF THE PACKING SHED (A
SAMPLE FROM BELOW THE FLOOR).  THIS MAXIMUM VALUE IS IN EXCESS OF BOTH THE "NATURAL" SOIL CONCENTRATION OF
APPROXIMATELY 4 UG/KG AND THE "BACKGROUND" CRIMM ORCHARD CONCENTRATION OF APPROXIMATELY 4,000 UG/KG.

RESULTS FOR INORGANIC ANALYTES DETECTED IN SAMPLES OBTAINED FROM THIS AREA ARE ALSO PRESENTED IN TABLE 6. 
THE FOLLOWING ANALYTES WERE DETECTED IN THESE SAMPLES IN EXCESS OF BACKGROUND CONCENTRATIONS: ARSENIC,
CADMIUM, COPPER, LEAD, MERCURY, SILVER, TIN, AND ZINC.  OF THESE, ARSENIC, MERCURY, LEAD, AND ZINC WERE
DETECTED FREQUENTLY AND AT CONCENTRATIONS CONSIDERED SIGNIFICANTLY IN EXCESS OF BACKGROUND. ARSENIC, LEAD AND
MERCURY ARE OF SOME CONCERN FROM A TOXICOLOGICAL VIEWPOINT.

I-4. JEFFERSON ORCHARD (USF&W PROPERTY):
 
TABLE 7 SUMMARIZED THE HSL ORGANIC RESULTS FOR SOIL SAMPLES OBTAINED FROM THE JEFFERSON ORCHARD LOCATED TO
THE NORTH OF BELL SPRING RUN AND WEST OF ROUTE 15/1.  VARIOUS PHTHALATE ESTERS, POLYNUCLEAR AROMATIC
HYDROCARBONS, AND BENZOIC ACID WERE DETECTED IN THESE SAMPLES. THESE RESULTS WERE ALL QUANTIFIED BELOW THE
METHOD DETECTION LIMITS FOR THESE SAMPLES.  THESE RESULTS ARE CONSIDERED OF RELATIVELY LITTLE SIGNIFICANCE,
IN VIEW OF THEIR SPORADIC OCCURRENCE, PARTICULARLY WHEN CONTRASTED WITH THE RESULTS FOR PESTICIDES DETECTED
IN THESE SAMPLES.

4,4'-DDT, 4,4'-DDD, AND 4,4'-DDE WERE DETECTED IN ALL FIVE SAMPLES OBTAINED FROM THIS ORCHARD AT MAXIMUM
CONCENTRATIONS OF 7,600, 300, AND 8,000 UG/KG (PPB), RESPECTIVELY.  SUCH RESULTS ARE EVIDENCE OF EXTENSIVE
USE OF PESTICIDES IN THIS ORCHARD.  THESE CONCENTRATIONS ARE HIGHER THAN THOSE DETECTED IN THE CRIMM ORCHARD. 
TOTAL 4,4'-DDT AND METABOLITE CONCENTRATIONS RANGE TO APPROXIMATELY 16,000 UG/KG.

THE RESULTS OF THESE SAMPLES CAN ALSO BE USED AS BACKGROUND LEVELS WHEN COMPARED WITH DISPOSAL AREAS, SUCH AS
THE PESTICIDE PILE AND THE MIXING AREAS, THAT ARE LOCATED WITHIN THE FORMER BOUNDARIES OF THE OLD
ORCHARDS.

INORGANIC SAMPLES FROM THE ORCHARD AREA INDICATE LEVELS OF ARSENIC AT 38 MG/KG ON AVERAGE WITH A MAXIMUM
DETECTION OF 53 MG/KG.  LEAD LEVELS IN THESE AREAS ARE DETECTED AT AN AVERAGE OF 209 MG/KG, AND A
MAXIMUM OF 341 MG/KG.



I-5. JEFFERSON ORCHARD (ROBINSON PROPERTY):

NUMEROUS SOIL SAMPLES WERE OBTAINED FROM THIS PROPERTY, WITH THE MAJORITY TAKEN FROM AREAS INFLUENCED BY THE
FORMER PESTICIDE PILE AREA. SOIL SAMPLES INDICATIVE OF AGRICULTURAL USE (ORCHARD) INCLUDE ONE
COMPOSITE SOIL SAMPLE FROM THE ORCHARD AREA PROPER, AND SEVERAL SAMPLES FROM THE VICINITY OF THE PESTICIDE
MIXING AREA.

ORGANIC RESULTS FOR THE COMPOSITE SOIL SAMPLE OBTAINED IN THE EASTERNMOST PORTION OF THE JEFFERSON ORCHARD
ARE PRESENTED IN TABLE 8. THESE RESULTS INDICATE THAT 4,4'-DDT AND 4,4'-DDE ARE PRESENT IN SURFACE SOIL
CONCENTRATIONS OF 7,130 AND 6,925 UG/KG (PPB), RESPECTIVELY.  THUS, IT APPEARS THAT AGRICULTURAL BACKGROUND
CONCENTRATIONS OF 4,4'-DDT AND ITS METABOLITES ARE APPROXIMATELY 14,000 UG/KG (PPB) IN THIS AREA.  THIS IS
SIMILAR TO CONCENTRATIONS DETECTED ON THE USF&WS PROPERTY.  TRACE ELEMENT CONCENTRATIONS ARE EXPECTED TO BE
SIMILAR TO "NATURAL" SOIL BACKGROUND LEVELS (TABLE 5).

INORGANIC LEVELS FROM THE JEFFERSON ORCHARD AT THE ROBINSON PROPERTY SHOW ARSENIC IN THE SOILS AT 117 MG/KG
(AVG.) AND LEAD IN TWO SAMPLES AT 474 MG/KG AND 991 MG/KG.

I-6. FORMER JEFFERSON ORCHARD PESTICIDE MIXING AREA (ROBINSON PROPERTY):

RESULTS FOR SAMPLES OBTAINED FROM THE PESTICIDE MIXING AREA LOCATED ON THE ROBINSON PROPERTY (TABLE 9),
REVEALS THE PRESENCE OF METHYLENE CHLORIDE, DI-N-BUTYL PHTHALATE, 4,4'-DDT, 4,4'-DDD, 4,4'-DDE, AND
ENDOSULFAN SULFATE.  METHYLENE CHLORIDE AND DI-N-BUTYL PHTHALATE WERE DETECTED IN ONE OF SIX AND TWO OF SEVEN
SAMPLES, RESPECTIVELY. METHYLENE CHLORIDE WAS DETECTED AT A CONCENTRATION OF 46 UG/KG.  BOTH DI-N-BUTYL
PHTHALATE RESULTS WERE PRESENT IN THE LABORATORY REAGENT BLANK ASSOCIATED WITH THE SAMPLES.  BOTH METHYLENE
CHLORIDE AND PHTHALATE ESTERS ARE COMMON LABORATORY CONTAMINANTS.  THE SPORADIC OCCURRENCE AND RELATIVELY LOW
CONCENTRATIONS OF THESE SUBSTANCES DO NOT INDICATE ANY SUBSTANTIAL CONTAMINATION WITH HSL ORGANIC ANALYTES
OTHER THAN PESTICIDES IN THIS AREA.

4,4'-DDT AND ITS METABOLITES, AS WELL AS ENDOSULFAN SULFATE, WERE DETECTED AT MUCH HIGHER CONCENTRATIONS AND
GENERALLY MORE FREQUENTLY IN SOIL SAMPLES FROM THIS AREA.  4,4'-DDT, 4,4'-DDD, 4,4'-DDE, AND ENDOSULFAN
SULFATE WERE DETECTED AT MAXIMUM CONCENTRATIONS OF 59,000, 50,000, 48,000 AND 59,000 UG/KG (PPB),
RESPECTIVELY.  THE CONCENTRATIONS ARE IN EXCESS OF THE CONCENTRATIONS DETECTED IN BOTH "NATURAL" SOIL AND
"BACKGROUND" JEFFERSON ORCHARD SOIL AND MAY BE CONSIDERED RESIDUAL CONTAMINATION ASSOCIATED WITH FORMULATION
OF PESTICIDES IN THIS AREA.

IN THE MIXING AREA ARSENIC WAS DETECTED IN COMPOSITE SAMPLES ON THE AVERAGE OF 62 MG/KG AND LEAD AT 199
MG/KG.

I-7. FORMER PESTICIDE PILE AREA (ROBINSON PARTY):

TABLE 10 PRESENTS A SUMMARY OF THE PESTICIDE AND INORGANIC CHEMICALS DETECTED IN SOIL SAMPLES FROM THE FORMER
PESTICIDE PILE AREA. HEXACHLOROBENZENE, CHRYSENE, PHENANTHRENE, FLUORANTHENE, ALPHA-BHC, BETA-BHC, GAMMA-BHC,
4,4'-DDT, 4,4'-DDD, 4,4'-DDE, AND ENDRIN WERE DETECTED.  EXCEPT FOR THE PESTICIDES, ALL ORGANIC ANALYTES WERE
QUANTIFIED BELOW THE METHOD DETECTION LIMITS ASSOCIATED WITH THE SAMPLES.  IN ADDITION TO THE LOW
CONCENTRATIONS EXHIBITED BY THE BASE/NEUTRAL/ACID EXTRACTABLES, THESE SUBSTANCES WERE INFREQUENTLY
DETECTED (I.E., IN TWO OR LESS OF THE TWENTY-FIVE SAMPLES ANALYZED). THE PESTICIDES (PARTICULARLY 4,4'-DDT
AND ITS METABOLITES, AND ALPHA-BHC) WERE DETECTED MUCH MORE FREQUENTLY AND AT SIGNIFICANTLY HIGHER
CONCENTRATIONS.  MAXIMUM CONCENTRATIONS DETECTED FOR 4,4'-DDT, 4,4'-DDD, 4,4'-DDE, AND ALPHA-BHC WERE
250,000, 16,000, 110,000, AND 8,700 UG/KG (PPB), RESPECTIVELY.  THESE RESULTS ARE IN EXCESS OF BOTH
"NATURAL" SOIL BACKGROUND AND JEFFERSON ORCHARD "BACKGROUND" SOIL CONCENTRATIONS, AND ARE BELIEVED TO BE
RESIDUAL CONTAMINATION FROM DISPOSAL OF PESTICIDE DEBRIS IN THIS AREA.

CONTRAST OF THE INORGANIC RESULTS FOR SAMPLES OBTAINED IN THIS AREA WITH THE "NATURAL" SOIL BACKGROUND LEVELS
IN TABLE 5 REVEALS THAT SEVERAL INORGANIC SUBSTANCES ARE PRESENT ABOVE THE NATURALLY OCCURRING
BACKGROUND CONCENTRATIONS.  THE RESULTS FOR ARSENIC, LEAD, AND MERCURY ARE OF PARTICULAR INTEREST AND ARE
ILLUSTRATED ON TABLE 11.

THE AVERAGE CONCENTRATION OF ARSENIC AND LEAD IN THE PILE AREA IS 137 MG/KG AND 284 MG/KG RESPECTIVELY.  WHEN
COMPARED TO THE AVERAGE CONCENTRATION IN THE MIXING AREA (AS. 62 MG/KG; PB. 199 MG/KG) AND IN
THE ORCHARD AREAS (AS. 56 MG/KG AND PB. 325 MG/KG), THERE IS LITTLE SIGNIFICANT STATISTICAL DIFFERENCE IN THE
CONCENTRATION.

I-8. WEST VIRGINIA DEPARTMENT OF HIGHWAYS (WVDOH) GARAGE LANDFILL:



SAMPLES WERE COLLECTED IN THIS AREA TO ASSESS POTENTIAL IMPACTS ON GROUNDWATER IN THE LEETOWN AREA, SINCE
LANDFILLING WAS ALSO REPORTEDLY PRACTICED IN THIS AREA.

DI-N-BUTYL PHTHALATE (698 UG/KG), 4,4'-DDT (120 UG/KG), 4,4'-DDD (7.1 UG/KG), AND 4,4'-DDE (100 UG/KG) WERE
DETECTED IN 1,4,2, AND 3 OF 6 SOIL SAMPLES OBTAINED FROM THE GARAGE AREA, RESPECTIVELY.  THE PRESENCE
OF THE PESTICIDES IN SOIL MAY BE ATTRIBUTABLE TO AIRBORNE TRANSPORT OF CONTAMINATED PARTICULATES FROM
AGRICULTURAL AREAS IN THE VICINITY OF THE GARAGE.

THE INORGANIC RESULTS FOR SOIL SAMPLES OBTAINED IN THIS AREA INDICATE THAT LEAD IS PRESENT IN SOIL AT 133
MG/KG IN ONE SAMPLE.  THE OCCURRENCE OF LEAD AT THIS LOCATION MAY BE ASSOCIATED WITH VEHICULAR EMISSIONS.

J. SUMMARY OF CONDITIONS

THE RESULTS OF THE CONTAMINANT RELEASE AND EXPOSURE STUDY INDICATE THAT THE SUSPECTED LANDFARM AND THE APPLE
ORCHARDS DO NOT APPEAR TO COMPRISE SIGNIFICANT SOURCES OF ENVIRONMENTAL CONTAMINATION, ESPECIALLY
IN COMPARISON TO CONTAMINATED AREAS SUCH AS THE FORMER PESTICIDE PILE AND THE TWO PESTICIDE MIXING/STORAGE
AREAS.  THIS IS DISCUSSED IN DETAIL IN THE HEALTH AND ENVIRONMENTAL IMPACTS SECTION (SECTION K) OF THIS
DOCUMENT.  EVIDENCE OF SUBSTANTIAL CONTAMINATION WAS NOT IDENTIFIED IN EITHER LANDFILLING AREA.

THE THREE AREAS THAT PRESENT CONCENTRATIONS OF PESTICIDES ABOVE THAT OF AMBIENT SOIL BACKGROUND
(NON-PESTICIDE USE AREAS) AND ORCHARD BACKGROUND LEVELS (PESTICIDE APPLICATION AREAS) ARE THE FOLLOWING:

         - FORMER PESTICIDE PILE AREA (PRESENTLY:  ROBINSON PROPERTY)

         - FORMER JEFFERSON ORCHARD MIXING AREA (PRESENTLY:  ROBINSON PROPERTY)

         - FORMER CRIMM ORCHARD PACKING SHED (PRESENTLY:  TABB BARN).

IT IS THESE AREAS THAT WILL BE THE FOCUS OF THE HEALTH AND ENVIRONMENTAL IMPACT SECTION OF THIS DOCUMENT.

LEAD AND ARSENIC LEVELS FOUND IN THE SOILS OF THE DISPOSAL AREAS ARE COMPARABLE TO LEVELS FOUND IN THE
LEETOWN ORCHARDS AND ARE IN TURN COMPARABLE TO THE NATIONAL AVERAGE FOR OTHER ORCHARD AREAS.

SAMPLING OF MONITORING WELLS AND RESIDENTIAL WELLS (27 IN TOTAL) REVEAL NO EVIDENCE OF PESTICIDE
CONTAMINATION IN THE GROUND WATER.  LOW LEVELS OF READILY INORGANIC, VOLATILE AND ACID EXTRACTABLE ORGANIC
COMPOUNDS WERE DETECTED IN THE MONITORING WELLS INSTALLED AT THE BASE OF THE JEFFERSON CO. LANDFILL.  THESE
COMPOUNDS WERE DETECTED INFREQUENTLY AND AT LOW CONCENTRATIONS.

THE RESULTS OF THE ENTIRE HYDROGEOLOGIC INVESTIGATION INDICATE VERY LIMITED IMPACT ON GROUND WATER QUALITY IN
THE LEETOWN AREA.  THE ASSESSMENT OF GROUND WATER CONTAMINATION POTENTIAL FOR PESTICIDES FROM THE PESTICIDE
PILE AREA REVEALED THAT APPROXIMATELY 250 YEARS WILL PASS BEFORE DDT WILL INFILTRATE THE VADOSE ZONE TO THE
WATER TABLE.  THE PREDICTED WORST CASE, LONG TERM CONCENTRATION IS APPROXIMATELY .04 UG/L.

SURFACE WATER SAMPLES IN BELL SPRING AND LINK SPRING RUNS HAD ANAMOLOUS LEVELS OF SOME INORGANIC ELEMENTS. 
HOWEVER, THE CONCENTRATIONS OF THESE ELEMENTS WERE SIMILAR IN BOTH UPSTREAM AND DOWNSTREAM SAMPLES AND MAY BE
AMBIENT BACKGROUND LEVELS FOR THIS AREA.

DDE AND LEAD APPEAR TO BE HIGH IN SEDIMENT SAMPLES TAKEN AT SAMPLING POINTS CORRESPONDING TO THE SURFACE
WATER SAMPLES.  FOCUS ON THESE CONTAMINANTS WILL TAKE PLACE IN THE HEALTH AND ENVIRONMENTAL IMPACT SECTION OF
THIS DOCUMENT.

THE BIOTIC INVESTIGATION REVEALS A HEALTHY MACROINVERTEBRATE AND FISH POPULATION AS FAR AS SPECIES DIVERSITY
IS CONCERNED.  SAMPLES INDICATED ELEVATED LEVELS (DUE TO BIOCONCENTRATION) OF PESTICIDES IN
SOME FISH ANALYZED.  THESE RESULTS WILL BE DISCUSSED IN THE HEALTH AND ENVIRONMENTAL IMPACT SECTION OF THIS
DOCUMENT.

K. HEALTH AND ENVIRONMENTAL IMPACTS

K-1. QUALITATIVE RISKS:

K-1A. FORMER JEFFERSON ORCHARD (USF&WS AND ROBINSON PROPERTY):

TABLE 12 SHOWS LEVELS OF DDT IN THE JEFFERSON ORCHARD ARE COMPARABLE TO THOSE FOUND IN ORCHARD AREAS



THROUGHOUT THE UNITED STATES. BECAUSE THE JEFFERSON ORCHARD IS ABANDONED, EXPOSURES WILL BE MINIMAL. HOWEVER,
A PORTION OF THE PARCEL OWNED BY THE USF&WS IS USED FOR THE PRODUCTION OF SILAGE CORN FOR DAIRY CATTLE AT THE
DODSON FARM. CONSUMPTION OF SILAGE AND/OR GRASSES THAT MAY HAVE TAKEN UP PESTICIDES COULD RESULT IN THE
EVENTUAL ACCUMULATION OF DDT IN THE MILK FAT OF THESE COWS.  HOWEVER, MILK FROM ALL DAIRIES IN THE
VIRGINIA/MARYLAND MILK PRODUCERS ASSOCIATION IS REGULARLY MONITORED FOR UNACCEPTABLE LEVELS OF PESTICIDES, SO
EXPOSURE OF THE GENERAL PUBLIC WILL BE CIRCUMVENTED.

FUGITIVE DUST IS NOT A SIGNIFICANT PROBLEM IN THE ORCHARDS, PRIMARILY BECAUSE OF THE VEGETATIVE COVER AND THE
DISTANCE TO RECEPTORS.

K-1B. CRIMM ORCHARD (TABB PROPERTY):

EROSION OF THE DDT FOUND IN THE FORMER CRIMM ORCHARD WILL MOVE CONTAMINANTS OFFSITE TO BELL SPRING RUN. 
UNLESS THE ORCHARD AREA IS PUT INTO ROW CROPS AT SOME FUTURE TIME, STORMWATER EROSION WILL REMAIN THE
DOMINANT CONTAMINANT TRANSPORT MECHANISM AND EXPOSURE ROUTE.

FUGITIVE DUST WILL NOT BE A SIGNIFICANT PROBLEM IN THIS AREA, PRIMARILY BECAUSE THE AREA IS VEGETATED AND
THERE ARE NO NEARBY RECEPTORS.  IF, HOWEVER, THAT VEGETATION IS DISTURBED BY FUTURE AGRICULTURAL ACTIVITIES,
FUGITIVE DUST COULD BECOME SLIGHTLY MORE SIGNIFICANT.  AGRICULTURAL ACTIVITY WILL RESULT IN BOTH DERMAL AND
INHALATIONAL/INGESTIONAL EXPOSURES OF THE FARMERS WORKING THE LAND.

K-1C. SUSPECTED PESTICIDE LANDFARM AREA (LLOYD PROPERTY):

THE LEVELS OF PESTICIDES FOUND IN THE SUSPECTED PESTICIDE LANDFARM AREA ARE WELL BELOW THE AVERAGE VALUES
REPORTED FOR OTHER CORNFIELDS THROUGHOUT THE UNITED STATES.  TOXAPHENE IS THE MAJOR CONTAMINANT FOUND
ON THE PROPERTY.  TOXAPHENE AND DDT ARE UNLIKELY TO MOVE INTO THE GROUNDWATER BECAUSE OF THEIR HIGH
SOIL/SEDIMENT ADSORPTION COEFFICIENTS. BECAUSE OF THE IMMOBILE NATURE OF TOXAPHENE AND THE OTHER PESTICIDES
FOUND, EXPOSURES WILL PROBABLY OCCUR ONLY THROUGH DERMAL CONTACT DURING TILLING.

ERODED MATERIAL FROM THE SUSPECTED LANDFARM AREA WOULD PROBABLY BE CARRIED TO THE GRAY SPRING WATERSHED,
WHICH WAS FOUND TO BE FREE OF CONTAMINATION.  THEREFORE, IT APPEARS THAT STORMWATER RUNOFF IS NOT A MAJOR
TRANSPORT ROUTE FOR THIS AREA.

K-1D. JEFFERSON COUNTY LANDFILL:

THIS LANDFILL IS AN ACTIVE FACILITY CURRENTLY ADMINISTERED BY THE JEFFERSON COUNTY COMMISSION.  THE LANDFILL
PRESENTS NO IDENTIFIABLE CURRENT RISK TO RESIDENTS OR WORKERS.  NO SIGNIFICANT HAZARDOUS
CONSTITUENTS WERE FOUND IN ANY OF THE MONITORING WELLS THAT ENCIRCLE THE LANDFILL, AND NEARBY RESIDENTIAL
WELLS WERE ALSO CLEAN.  MONITORING WELLS WERE INSTALLED AROUND THE LANDFILL ONLY IN AN ATTEMPT TO DETERMINE
WHETHER IT PRESENTED A CURRENT RISK TO ANY POTENTIAL RECEPTORS.  THE COMPOSITION OF THE BURIED WASTES WAS NOT
STUDIED, THEREFORE THE POTENTIAL FOR FUTURE EXPOSURES OR RISKS IS NOT KNOWN.

K-1E. WVDOH GARAGE LANDFILL:

AS WITH THE COUNTY LANDFILL, THIS IS AN ACTIVE FACILITY THAT IS CURRENTLY ADMINISTERED BY THE STATE OF WEST
VIRGINIA.  THE WVDOH GARAGE AND ITS LANDFILL WERE INVESTIGATED AS PART OF THIS STUDY IN ORDER TO
DETERMINE WHETHER IT PRESENTS A RISK TO ANY RECEPTORS.  WELLS INSTALLED NEAR THE FACILITY AS WELL AS ITS
WATER SUPPLY WERE FOUND TO BE FREE OF CONTAMINATION.  NO EXPOSURE PATHWAY COULD BE IDENTIFIED FOR THIS AREA,
THEREFORE THE SITE APPEARS TO PRESENT NO RISK.

K-1F. FORMER PESTICIDE PILE AREA:

THE HIGHEST CONCENTRATIONS OF PESTICIDES AND SEVERAL INORGANICS (ARSENIC, LEAD AND MERCURY) WERE FOUND IN THE
SAMPLES COLLECTED FROM THE FORMER PESTICIDE PILE AREA.  THE NATURE OF THESE CONTAMINANTS CAUSES THEM TO
ADSORB TO SOIL PARTICLES.  CONTAMINANTS WILL BE RELEASED ONLY WHEN THE SOIL IS DISTURBED.

ONE POTENTIAL RELEASE MECHANISM THAT WAS EVALUATED FOR THE PESTICIDE PILE AREA IS THE GENERATION OF FUGITIVE
DUST FROM THE UNVEGETATED AREA. WINDS MAY ENTRAIN DRY SOIL PARTICLES AND MOVE THEM OFF SITE TO HUMAN
RECEPTORS.

ANOTHER RELEASE MECHANISM, WHICH COULD ALSO RESULT IN HUMAN EXPOSURE, IS AGRICULTURAL ACTIVITY SUCH AS
PLOWING OR HARVESTING.  THE PESTICIDE PILE AREA IS CURRENTLY IN PASTURE, BUT THERE IS A POSSIBILITY THAT THE
SOIL COULD BE TILLED AT SOME FUTURE TIME.  IF PLOWING SHOULD OCCUR, IT WOULD MOST LIKELY TAKE PLACE OVER THE



ENTIRE ROBINSON PROPERTY, AND THEREFORE, THE FARMER WOULD BE EXPOSED TO AVERAGE, AREAWIDE CONTAMINANT
CONCENTRATIONS.  BOTH DERMAL AND INHALATIONAL/INGESTIONAL EXPOSURES WOULD OCCUR FROM AGRICULTURAL ACTIVITIES.

K-1G. PESTICIDE MIXING AREA:

SOILS SURROUNDING THE FORMER JEFFERSON ORCHARD PESTICIDE MIXING AREA EXHIBIT HIGH LEVELS OF PESTICIDES,
SECOND ONLY IN CONCENTRATION TO THE FORMER PESTICIDE PILE AREA.  SOIL DISTURBANCE WILL BE THE MAJOR
CONTAMINANT RELEASE MECHANISM.

BECAUSE THE FORMER MIXING AREA IS WELL-VEGETATED, OVERLAND FLOW (RUNOFF) WILL NOT BE A MAJOR ROUTE OF
TRANSPORT.  HOWEVER, MINOR EROSION COULD OCCUR, AND IF IT DID, CONTAMINANTS WOULD BE TRANSPORTED DIRECTLY
TO BELL SPRING RUN BECAUSE OF ITS PROXIMITY, THEREBY ENTERING THE AQUATIC FOOD CHAIN.  IN THIS AREA THERE
WOULD BE LESS CHANCE FOR THESE CONTAMINATED SOILS TO MIX WITH OTHER CONTAMINATED SOILS BECAUSE OF THE
AREA'S PROXIMITY TO THE STREAM.

FUGITIVE DUST WILL NOT PRESENT A PROBLEM IN THIS AREA BECAUSE OF THE ESTABLISHED VEGETATIVE COVER.  HOWEVER,
GRAZING COULD OCCUR BECAUSE THE AREA IS WITHIN THE FENCE ON THE ROBINSON PROPERTY.
 
TILLING THE SOIL AROUND THE EXISTING FOUNDATION COULD RESULT IN BOTH DERMAL AND INHALATION/INGESTIONAL
EXPOSURE AS DESCRIBED FOR THE FORMER PESTICIDE PILE AREA.  AS WITH THAT AREA, THE MIXING AREA IS NOT
CURRENTLY UNDER CULTIVATION.  IF THE LAND SHOULD BE ROTATED INTO ROW CROPS AND IF IT WERE PLOWED CLOSE TO THE
FOUNDATION, EXPOSURE COULD OCCUR.

K-1H. FORMER CRIMM ORCHARD PACKING SHED:

THE SOILS BENEATH AND IMMEDIATELY SURROUNDING THE PACKING SHED ARE CONTAMINATED WITH LEVELS OF PESTICIDES
THAT EXCEED THE LEVELS FOUND IN THE SURROUNDING ORCHARD AREA.  THESE PESTICIDES WILL ONLY BE RELEASED TO
THE ENVIRONMENT WHEN THE SOILS ARE DISTURBED IN SOME WAY.

PRESENTLY, WIND-BLOWN DUST AND SOIL EROSION ARE NOT PROBLEMS BECAUSE THERE IS VEGETATION AROUND THE SHED. 
WHILE IT IS POSSIBLE FOR SOME EROSION TO OCCUR, VEGETATION BETWEEN BELL SPRING RUN AND THE CONTAMINATED SOILS
WOULD PRECLUDE CONTAMINANTS FROM ENTERING THE AQUATIC FOOD CHAIN.

IF THE AREA IMMEDIATELY ADJACENT TO THE SHED, AND PARTICULARLY THE SOILS BENEATH THE SHED (IF IT WERE RAZED),
SHOULD BE PLOWED AT SOME FUTURE TIME, FARMERS WOULD EXPERIENCE BOTH DERMAL AND INHALATIONAL/INGESTIONAL
EXPOSURE.

K-2. ENVIRONMENTAL RISKS:

PRELIMINARY ESTIMATES WERE MADE OF THE AMOUNT OF CONTAMINATED SOIL THAT MAY ENTER THE STREAMS FROM THE
IDENTIFIED SOURCE AREAS.  AVERAGE PESTICIDE CONCENTRATIONS IN THE ORCHARDS WERE USED FOR THE CALCULATIONS
IN ORDER TO MORE ACCURATELY ASSESS ACTUAL CONTAMINANT LOADING.  ALTHOUGH CONCENTRATIONS FROM THE ACTUAL
PESTICIDE PILE WERE NOT USED, AVERAGE DDT CONCENTRATIONS FOR THE FORMER JEFFERSON ORCHARD (ROBINSON PROPERTY)
WERE USED AS AN ESTIMATE OF SEDIMENT "DILUTION" DURING A 25-YEAR RAINFALL EVENT.  AFTER THE EXPECTED RAPID
SETTLEMENT OF THESE SEDIMENTS, PARTITIONING BETWEEN THE WATER AND SEDIMENT WAS ESTIMATED USING PUBLISHED
VALUES FOR SOIL/SEDIMENT ADSORPTION COEFFICIENTS.  A BIOCONCENTRATION FACTOR WAS APPLIED TO THE EXPECTED
WATER CONCENTRATION. IT WAS FOUND THAT THE MAXIMUM PREDICTED CONCENTRATION OF DDT IN FISH
TISSUE WOULD BE 3.5 PPM.

THE FOOD AND DRUG ADMINISTRATION (FDA) HAS SET 5.0 PPM AS THE ACTION LEVEL FOR COMMERCIAL FISHERIES, BUT THIS
VALUE DOES NOT APPLY TO RECREATIONAL FISHERIES.  THE NATIONAL ACADEMY OF SCIENCES (NAS) HAS RECOMMENDED A
LEVEL OF 1.0 PPM FOR TOTAL DDT IN FISH FOR THE PROTECTION OF WILDLIFE.  BOTH THE OBSERVED AND THE
NAS-RECOMMENDED VALUES ARE LESS THAN THE WORST-CASE PREDICTED LEVELS.  THE MAXIMUM OBSERVED DDT
CONCENTRATION IN FISH TISSUE WAS 1.8 PPM, WHICH IS APPROXIMATELY EQUAL TO THE NAS GUIDELINE.  BECAUSE OF THIS
FACT, IT IS UNLIKELY THAT WILDLIFE WILL BE AFFECTED BY THE OBSERVED LEVELS OF DDT IN FISH. IN ADDITION, THE
TERRESTRIAL HABITATS IN THE AREA ARE NOT UNIQUE, NOR ARETHEY HOME TO ANY KNOWN ENDANGERED OR THREATENED
SPECIES.  HUMAN EXPOSURE THROUGH INGESTION OF FISH FROM BELL SPRING RUN IS UNLIKELY BECAUSE THE
TOP CARNIVORES IN THIS AQUATIC SYSTEM ARE FALLFISH AND CREEK CHUBS, BOTH OF WHICH ARE NON-GAME FISH.

IT IS UNLIKELY THAT CONTAMINATED SEDIMENTS IN BELL SPRING RUN WOULD AFFECT THE ACTIVITIES AT THE NFC, EVEN
THOUGH IT LIES DOWNSTREAM OF THE CONTAMINATED AREAS.  WATER FLOW THROUGH THE NFC PRECLUDES CONTAMINATION
OF FISH RAISED IN THE HATCHERY BECAUSE THE WATER FOR THE HATCHERY COMES FROM GRAY SPRING OR HOPEWELL RUN
(FIGURE 13).  HOWEVER, CONTAMINATION IN BELL SPRING RUN COULD AFFECT HOPEWELL MARSH, RESERVOIR A, THE



HATCHERY HOLDING HOUSE, AND THE NFC ACADEMY.  THE SLOW FLOW THROUGH HOPEWELL MARSH WOULD ALLOW MOST, IF NOT
ALL, OF THE SEDIMENTS TO SETTLE OUT BEFORE THEY REACHED RESERVOIR A.  HOWEVER, NEITHER OF THESE FACILITIES
ARE OCCUPIED BY FISH FOR ANY SIGNIFICANT LENGTH OF TIME.  IN ADDITION, FISH USED IN THE ACADEMY ARE
INCINERATED AFTER USE AND ARE NOT CONSUMED.

THE PRESENT DATA BASE IS NOT ADEQUATE TO FULLY CHARACTERIZE THE THREAT TO RAPTORS AND/OR WATERFOWL THAT MAY
FEED ON THE FISH FROM LOCAL STREAMS.  DEVELOPMENT OF SUCH A DATA BASE WOULD HAVE REQUIRED A
GREATLY-EXPANDED ECOLOGICAL INVESTIGATION.  HOWEVER, THE APPROACH TAKEN TO THE ENVIRONMENTAL ASSESSMENT IS
JUSTIFIED BASED ON THE ABSENCE OF THREATENED OR ENDANGERED SPECIES OF PISCIVOROUS BIRDS OR TERRESTRIAL
PREDATORS, AND AN OBJECTIVE EVALUATION AS A RESULT OF FIELD RECONNAISSANCE, THAT THE POTENTIAL FOR ADVERSE
IMPACT TO AQUATIC AND TERRESTRIAL BIOTA IS LOW.

K-3. QUANTITATIVE RISKS:

CARCINOGEN RISK CALCULATIONS WERE DEVELOPED FOR 6 OF THE 8 ALL AREAS UNDER INVESTIGATION.  THE CONCLUSIONS
FOR EACH AREA IS SUMMARIZED BELOW.  IT HAS BEEN DETERMINED THAT THE ONLY AREAS WHICH PRESENT A POTENTIAL
HEALTH RISK ARE:

        - THE PESTICIDE PILE AREA (ROBINSON PROPERTY)

        - THE FORMER JEFFERSON ORCHARD PESTICIDE MIXING AREA (ROBINSON PROPERTY)

        - THE FORMER CRIMM ORCHARD PACKING SHED (TABB BARN).

THESE AREAS ONLY PRESENT A THREAT TO A CERTAIN POPULATION UNDER A SPECIFIC AND CONSERVATIVE EXPOSURE
SCENARIO.  THE EXPOSURE SCENARIO DEVELOPED FOR THESE AREAS IS DIRECTED AT FARMERS WHO MAY TILL THE LAND
FOR 12 DAYS PER YEAR, 10 HOURS A DAY OVER A PERIOD OF 40 YEARS.  THE ROUTE OF EXPOSURE WHICH PRESENTS THE
RISK INVOLVED IS THROUGH INHALATION/DERMAL EXPOSURE TO CONTAMINATED DUST ADSORBED DURING TILLING OPERATIONS. 
IT SHOULD BE NOTED THAT THE AREAS IN QUESTION ARE NOT PRESENTLY BEING CULTIVATED, AND NO KNOWN PLANS FOR
CULTIVATION ARE EVIDENT.

THE OTHER FIVE AREAS OF POTENTIAL CONTAMINATION WERE ELIMINATED FROM ALTERNATIVE DEVELOPMENT BASED ON THE
RISK ASSESSMENT FOR EACH AREA OR BASED ON EXPECTED CONTAMINANT LEVEL OVER AN AREA OF HISTORIC APPLICATION
OF PESTICIDES.

A SUMMARY OF THE AVERAGE TOTAL CARCINOGENIC RISK FOR 6 OF THE 8 SITE AREAS IS FOUND IN TABLE 13.

THE JEFFERSON COUNTY LANDFILL AND THE WV-DOH LANDFILL WERE NOT SUBJECTED TO RISK CALCULATIONS BASED ON THE
LACK OF SIGNIFICANT CONTAMINATION FOUND THERE.

THE CARCINOGENS RISK FROM TWO SCENARIOS BASED ON MILK CONSUMPTION ARE PRESENTED IN TABLE 14.  THIS
ILLUSTRATES THAT EVEN UNDER THE MOST CONSERVATIVE EXPOSURE SCENARIO (I.E., DRINKING MILK PRODUCED FROM ONE
DAIRY FARM OVER AN EXPECTED LIFETIME) THE CALCULATED TOTAL CARCINOGEN RISK IS 1.3 X 10-4 (1 IN 7,800).

A MORE REALISTIC SCENARIO IS ILLUSTRATED BY CALCULATING THE RISK OF MILK CONSUMPTION FROM THE
MARYLAND/VIRGINIA MILK PRODUCERS ASSOCIATION. THIS TOTAL CARCINOGENIC RISK IS CALCULATED TO BE 9.9 X 10-8 OR
1 IN 10 MILLION PEOPLE.  THIS IS BASED ON DILUTION OF MILK FROM THE DODSON FARM AND CONSUMPTION OF MILK OVER
A PERIOD OF 70 YEARS.

L. REMEDIAL ACTION TECHNOLOGY SCREENING

THE MAJOR OBJECTIVES FOR REMEDIAL ACTION TO BE TAKEN AT THE LEETOWN PESTICIDE SITE ARE TO MITIGATE OR
MINIMIZE POTENTIAL HEALTH RISKS ASSOCIATED WITH THE EXPOSURE SCENARIO DESCRIBED IN THE HEALTH AND
ENVIRONMENTAL IMPACTS SECTION OF THIS DOCUMENT.

ANY REMEDIAL ACTION IMPLEMENTED AT THE 3 (OUT OF 8) SITES IDENTIFIED AS POSING A SIGNIFICANT HEALTH THREAT
FROM TILLING OPERATIONS, MUST TAKE INTO CONSIDERATION POTENTIAL IMPACTS TO ANY WETLANDS OR FLOODPLAINS 
ADJACENT TO OR PART OF THESE AREAS.

THE NATIONAL CONTINGENCY PLAN SPECIFIES THAT REMEDIAL ALTERNATIVES SHOULD BE CLASSIFIED AS EITHER SOURCE
CONTROL OR OFFSITE (MANAGEMENT OF MIGRATION) REMEDIAL ACTIONS (40 CFR 300.68(D)).  SOURCE CONTROL REMEDIAL
ACTIONS ADDRESS SITUATIONS IN WHICH HAZARDOUS SUBSTANCES REMAIN AT OR NEAR THE AREAS IN WHICH THEY WERE
ORIGINALLY LOCATED AND ARE NOT ADEQUATELY CONTAINED TO PREVENT MIGRATION INTO THE ENVIRONMENT.  OFFSITE



REMEDIAL ACTIONS ADDRESS SITUATIONS IN WHICH THE HAZARDOUS SUBSTANCES HAVE MIGRATED FROM THEIR ORIGINAL
LOCATIONS.  ALTERNATIVES DEVELOPED MAY FALL SOLELY IN EITHER CLASSIFICATION OR MAY INVOLVE A COMBINATION OF
SOURCE CONTROL AND MANAGEMENT OF MIGRATION MEASURES, AS PROBLEMS AT THE SITE MAY DICTATE.

IN ORDER TO DETERMINE REMEDIAL ALTERNATIVES AT LEETOWN, FEASIBLE TECHNOLOGIES WERE IDENTIFIED FOR
CONSIDERATION.  AVAILABLE TECHNOLOGIES WERE THEN SCREENED TO ELIMINATE ALL BUT THE MOST FEASIBLE AND
IMPLEMENTABLE ALTERNATIVES.  THIS SCREENING CRITERIA EMPLOYED IN IDENTIFYING THESE TECHNOLOGIES ARE AS
FOLLOWS:

        - TECHNICAL ASPECTS
        - ENVIRONMENTAL CONSIDERATIONS
        - PUBLIC HEALTH EFFECTS
        - INSTITUTIONAL ISSUES
        - SITE SPECIFIC ISSUES
        - COSTS (ORDER OF MAGNITUDE COMPARISONS).

PARTICULAR EMPHASIS WITHIN EACH CRITERIA IS LISTED BELOW:

        - TECHNICAL ASPECTS

          - PERFORMANCE STANDARD
          - RELIABILITY STANDARD
          - IMPLEMENTABILITY STANDARD
          - SAFETY STANDARD

        - ENVIRONMENTAL CONSIDERATIONS

          - REDUCTION OF ENVIRONMENTAL IMPACTS
          - PROTECTION OF NATURAL RESOURCES

        - PUBLIC HEALTH EFFECTS

          - EXPOSURE PATHWAY REDUCTIONS
          - MIGRATION PATHWAY REDUCTIONS

        - INSTITUTIONAL ISSUES

          - COMPLIANCE WITH NCP
          - COMPLIANCE WITH OTHER ENVIRONMENTAL LAWS
          - COMPLIANCE WITH STATE AND LOCAL REGULATIONS

        - SITE SPECIFIC ISSUES

          - SITE CONDITIONS

        - COSTS

          - CAPITAL
          - OPERATION AND MAINTENANCE
          - PRESENT WORTH ANALYSIS
          - SENSITIVITY ANALYSIS.

A SUMMARY OF TECHNOLOGIES CONSIDERED AND THEIR APPLICABILITY TO THE LEETOWN SITE IS FOUND IN TABLE 15.

THE TECHNOLOGIES SUITABLE FOR REMEDIATION OF THE LEETOWN PESTICIDE SITE HAVE BEEN IDENTIFIED AND A
PRELIMINARY EVALUATION OF THEIR APPLICABILITY HAS BEEN COMPLETED.  THE TECHNOLOGIES THAT WERE RETAINED
FOR FURTHER EVALUATION AND DEVELOPMENT OF REMEDIAL ALTERNATIVES HAVE BEEN SUMMARIZED IN TABLE 16.

THESE TECHNOLOGIES WILL BE COMBINED TO FORM THE REMEDIAL ACTION ALTERNATIVES FOR CLEANUP OF
PESTICIDE-CONTAMINATED SOILS AND CONTAINERIZED PESTICIDES PRESENT AT THE SITE.

M. DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES



VARIOUS REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED BY ASSEMBLING APPROPRIATE REMEDIAL TECHNOLOGIES INTO
GROUPS OF ACTIONS TO ADDRESS THE OBJECTIVES OF REMEDIAL ACTION.  THE DEVELOPMENT OF REMEDIAL ACTION
ALTERNATIVES TO REMEDIATE THE SITE CONSISTENT WITH VARIOUS CATEGORIES OF CLEANUP IS REQUIRED BY THE NCP,
SECTION 300.68.

THE NCP 40 CFR 300.68 (F)(1) SPECIFIES FIVE CATEGORIES OF SITE REMEDIATION AS DEFINED BELOW:

   CATEGORY                           DESCRIPTION

      I                NO ACTION ALTERNATIVE

     II                SOME MINOR CONSTRUCTION AND/OR SAMPLING AND TESTING
                       OF THE ENVIRONMENT MAY BE ACCOMPLISHED UNDER THIS
                       ALTERNATIVE.

    III                ALTERNATIVES WHICH REDUCE AND/OR MITIGATE THE
                       RECEPTORS' RISK OF EXPOSURE TO THE CONTAMINANTS BUT
                       DO NOT FULLY COMPLY WITH ALL ENVIRONMENTAL AND
                       PUBLIC HEALTH STANDARDS.

    IV                 ALTERNATIVES WHICH EXCEED APPLICABLE AND RELEVANT
                       FEDERAL PUBLIC HEALTH AND ENVIRONMENTAL STANDARDS.

     V                 ALTERNATIVES WHICH PROVIDE TREATMENT OF THE WASTE
                       AND REDUCE ITS TOXICITY OR WHICH REMOVE THE
                       CONTAMINATING MATERIALS TO AN APPROVED, OFFSITE
                       FACILITY.

REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED TO PROVIDE A SOLUTION CONSISTENT WITH THE SITE REMEDIATION
CATEGORIES IDENTIFIED ABOVE, AS APPROPRIATE, FOR THE LEETOWN PESTICIDE SITE.

#AE
N. DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

REMEDIAL ALTERNATIVES HAVE BEEN DEVELOPED TO ADDRESS THE THREE SOURCE AREAS AT THE LEETOWN PESTICIDE SITE
THAT HAVE BEEN DETERMINED TO BE CANDIDATES FOR REMEDIAL ACTION, ON THE BASIS OF BOTH EXTENT OF CONTAMINATION
AND PUBLIC HEALTH AND ENVIRONMENTAL RISK ASSESSMENT. THESE SOURCE AREAS
ARE AS FOLLOWS:

        - FORMER PESTICIDE PILE AREA (PESTICIDE PILE)
        - FORMER JEFFERSON ORCHARD PESTICIDE MIXING AREA (PESTICIDE MIXING
          AREA)
        - FORMER CRIMM ORCHARD PACKING SHED (PACKING SHED).

DUE TO THE PROXIMITY OF THE PESTICIDE PILE AREA AND THE PESTICIDE MIXING AREA, THESE TWO SOURCE AREAS HAVE
BEEN CONSIDERED AS A SINGLE SOURCE.  CONSISTENT TREATMENT OF THESE AREAS AS A SINGLE SOURCE ALSO PERMITTED
PARALLEL DEVELOPMENT OF ALTERNATIVES, WHICH GREATLY FACILITATED COMPARISON BETWEEN ALTERNATIVES.

BECAUSE OF ITS SPATIAL DISTINCTION FROM THE FIRST TWO SOURCE AREAS AND THE SMALL QUANTITIES OF CONTAMINATED
SOILS PRESENT, THE PACKING SHED HAS BEEN CONSISTENTLY TREATED SEPARATELY IN DEVELOPMENT OF ALTERNATIVES.
HOWEVER, IN ORDER TO MAKE OPTIMAL USE OF FACILITIES PROPOSED IN CONJUNCTION WITH THE ALTERNATIVES
INCORPORATING ONSITE TREATMENT LANDFILLING, AND BECAUSE OF THE MINIMAL QUANTITIES OF MATERIAL INVOLVED AT THE
PACKING SHED, AND THE COMPARATIVELY HIGH UNIT COSTS OF CONSTRUCTING A TREATMENT CELL OR LANDFILL AT THE
PACKING SHED, A SEPARATE TREATMENT CELL AND/OR LANDFILL HAS NOT BEEN PROPOSED FOR THIS
AREA.  RATHER, IT HAS BEEN ASSUMED THAT CONTAMINATED SOILS FROM THE PACKING SHED COULD BE ACCOMMODATED IF
SUCH FACILITIES ARE CONSTRUCTED FOR CONTAMINANT SOURCES ON THE ROBINSON PROPERTY.

COINCIDENT WITH THE REMEDIAL ACTION ALTERNATIVES DEVELOPED IN THIS SECTION, THE PESTICIDE MATERIALS AND
ASSOCIATED CONTAMINATED MATERIALS PRESENTLY LOCATED IN THE FORMER CRIMM ORCHARD PACKING SHED WILL BE
REMOVED.  THIS ACTION IS DEFINED IN THE FS BUT IS NOT AFFILIATED WITH ANY SPECIFIC ALTERNATIVE.  IT IS
ASSUMED THAT THESE MATERIALS WILL BE REMOVED UNDER ALL ALTERNATIVE REMEDIAL ACTIONS EXCEPT NO ACTION
(ALTERNATIVE NOS. 1 AND 2).



APPROXIMATELY 15 DRUMS AND A SMALL QUANTITY OF POWDERED PESTICIDES HAVE BEEN IDENTIFIED AT THE PACKING SHED. 
THESE MATERIALS, AS WELL AS A SPRAY WAGON AND ANY CONTAMINATED FLOORING, WILL BE REMOVED FOR OFFSITE
DISPOSAL, AT THE DISCRETION OF THE EPA.  IN ORDER TO COMPUTE COSTS, IT HAS BEEN ASSUMED THAT ALL CONTAMINATED
MATERIALS CAN BE REMOVED IN ONE OPERATION, REQUIRING A MAXIMUM OF 3 TRUCKS.  ACCESS TO ROUTE 15 WILL BE
EITHER VIA THE EDWARDS OR STUTLER FARM LANES, OR ACROSS THE TABB CORNFIELD TO THE SOUTHWEST OF THE SHED.  ALL
MATERIAL WILL BE TRANSPORTED IN ACCORDANCE WITH RCRA, U.S. DEPARTMENT OF TRANSPORTATION
(DOT) REGULATIONS, AND OFFSITE TREATMENT/DISPOSAL WILL BE IN CONFORMANCE WITH THE EPA OFFSITE DISPOSAL POLICY
(EPA, DECEMBER 5, 1985).

N-1. REMEDIAL ACTION ALTERNATIVE NO. 1 - NO ACTION:

THE NCP REQUIRES THAT THE FS DEVELOP AND CONSIDER THE NO ACTION ALTERNATIVE AS A POINT OF COMPARISON WITH
REMEDIAL ACTION ALTERNATIVES. THIS ALTERNATIVE WILL ENTAIL NO CONSTRUCTION ACTIVITY TO REMEDIATE SITE
CONDITIONS.  THE CONTAMINATED SOILS WOULD REMAIN IN THEIR PRESENT STATE. REMOVAL OF PESTICIDES AND
CONTAMINATED DEBRIS AND STRUCTURAL MEMBERS OF THE PACKING SHED WOULD NOT OCCUR.

UNDER THIS ALTERNATIVE, THE RISKS TO THE PUBLIC HEALTH AND ENVIRONMENT WOULD REMAIN UNCHANGED.

N-2. REMEDIAL ACTION ALTERNATIVE NO. 2 - NO ACTION WITH MONITORING:

ALTERNATIVE NO. 2 IS A MODIFICATION OF THE NO ACTION ALTERNATIVE TO INCLUDE ENVIRONMENTAL MONITORING.  AS
WITH ALTERNATIVE NO. 1, NO CONSTRUCTION WOULD OCCUR, AND THE RISK TO THE PUBLIC HEALTH AND TO THE
ENVIRONMENT WOULD REMAIN UNCHANGED.  HOWEVER, A PROGRAM WOULD BE INSTITUTED TO MONITOR ANY CHANGES IN
CONDITIONS AT THE SOURCE AREAS AND IN THE ENVIRONMENT IN THEIR IMMEDIATE VICINITIES THAT MAY HAVE AN EFFECT
ON RISK.  SINCE THE CONTAMINANTS OF CONCERN ARE PERSISTENT PESTICIDES THAT HAVE LOW MOBILITY BY VIRTUE OF
THEIR COMPARATIVE INSOLUBILITY IN AQUEOUS MEDIA, LITTLE CHANGE IN CONTAMINANT CONCENTRATIONS WOULD BE
ANTICIPATED.  FOR THIS REASON, ANNUAL MONITORING IS CONSIDERED ADEQUATE. DISCRETIONARY SAMPLING MAY BE
REQUIRED IN THE AFTERMATH OF SIGNIFICANT RAINFALL EVENTS, GIVEN THE PROXIMITY OF THE PESTICIDE PILE AND
PESTICIDE MIXING AREAS TO WATERCOURSES.

N-3. REMEDIAL ACTION ALTERNATIVE NO. 3 - SOIL CAP:

THIS ALTERNATIVE FULFILLS CATEGORY II OF THE REQUISITE LEVELS OF SITE REMEDIATION, AS DEFINED IN THE NCP 40
CFR 300.68 (F)(1)(IV). ALTHOUGH PLACEMENT OF A SOIL CAP OVER THE CONTAMINATED SOILS WILL REDUCE
THE OPPORTUNITY FOR GENERATION OF CONTAMINATED DUSTS, IT MAY NOT FULFILL ALL OF THE FEDERAL REGULATIONS
(E.G., RCRA) REGARDING THE DISPOSAL OF HAZARDOUS SUBSTANCES.

CONTAMINATED SOILS FROM THE PESTICIDE PILE AND THE MIXING AREAS WOULD BE CONSOLIDATED TO REDUCE SURFACE AREA
AND ENHANCE THE COST EFFECTIVENESS OF THE CAP CONSTRUCTION.  BECAUSE GREATER VOLUMES OF CONTAMINATED SOILS
ARE PRESENT AT THE PILE AREA, LOCATION OF THE CAPPED DEPOSIT IN ITS VICINITY WOULD BE MOST APPROPRIATE. 
FIGURE 14 PROVIDES A CONCEPTUAL DRAWING SHOWING A POTENTIAL CONFIGURATION FOR THE CAPPED
DEPOSIT AND A TYPICAL SECTION SHOWING CAP CONSTRUCTION.

THE CAP WOULD CONSIST OF 18 INCHES OF SOIL FILL WITH AN OVERLYING TOPSOIL DEPTH OF 6 INCHES TO PERMIT
EFFECTIVE ESTABLISHMENT OF VEGETATION.  THE PLAN LAYOUT WOULD REQUIRE ABOUT 40,000 SQUARE FEET, WITH THE
CONTAMINATED SOILS PLACED TO AN AVERAGE DEPTH OF ABOUT 6 FEET. SUCH AN AREA WOULD PROVIDE STORAGE FOR
APPROXIMATELY 3,500 CUBIC YARDS OF CONTAMINATED SOIL.  CAP CONSTRUCTION SHOULD REQUIRE APPROXIMATELY
2,220 CUBIC YARDS OF SOIL FILL AND 740 CUBIC YARDS OF TOPSOIL.

APPROXIMATELY 2,580 CUBIC YARDS OF CONTAMINATED SOIL ARE ANTICIPATED FROM THE PESTICIDE PILE AREA AND ABOUT
890 CUBIC YARDS FROM THE PESTICIDE MIXING AREA.  THESE VOLUMES ASSUME EXCAVATION TO A DEPTH
OF 6 INCHES FOR AREAS OF 3 AND 1 ACRE AT THE PESTICIDE PILE AND MIXING AREAS, RESPECTIVELY.

FOR THIS ALTERNATIVE ANCILLARY CONSTRUCTION WOULD BE NECESSARY TO SUPPORT THE CONSTRUCTION ACTION.  THIS
CONSTRUCTION INCLUDES:

        - ACCESS ROADS
        - PARKING LOT
        - DECONTAMINATION PADS
        - SURFACE WATER DIVERSION CHANNEL
        - RUNOFF DIVERSION CHANNEL
        - SEDIMENTATION CHANNEL
        - DIVERSION DIKE



        - SITE RESTORATION.

N-4. REMEDIAL ACTION ALTERNATIVE NO. 4 - MULTI-MEDIA CAP:

THE INSTALLATION OF A MULTI-MEDIA CAP, RATHER THAN A CAP OF LOCAL SOIL, WILL SATISFY THE REQUIREMENTS OF THE
RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) FOR THE CLOSURE OF A WASTE AREA AS A LAND DISPOSAL
UNIT.  IN THIS MANNER, THIS ALTERNATIVE WILL MEET THE REQUIREMENTS OF CATEGORY III OF THE REQUISITE LEVELS OF
REMEDIAL ACTION.

THE INTENT OF THIS ALTERNATIVE IS IDENTICAL TO THAT OF ALTERNATIVE NO. 3. THE LOWER PERMEABILITY OF THE
CAPPING MATERIALS (CLAY AND SYNTHETIC MEMBRANE) WILL FURTHER REDUCE SURFACE WATER INFILTRATION. THIS
REDUCTION MAY NOT RESULT IN SIGNIFICANT ADDITIONAL BENEFIT, HOWEVER, SINCE THE CONTAMINANTS OF CONCERN ARE
NOT READILY SOLUBLE IN AQUEOUS MEDIA.

THE CAP WOULD CONSIST OF A 24-INCH LAYER OF IMPERVIOUS CLAY, A 4-INCH SAND CUSHION, A 30-MIL IMPERVIOUS
MEMBRANE, AN INFILTRATION CONDUCTING ZONE OF GRAVEL 12 INCHES IN THICKNESS, FILTER FABRIC, AN 18-INCH LAYER
OF SOIL FILL, AND 6 INCHES OF OVERLYING TOPSOIL.  IN TOTAL, THE THICKNESS OF THE CAP WILL BE SLIGHTLY IN
EXCESS OF 5 FEET.

WASTES AT THE PESTICIDE PILE AND MIXING AREAS WOULD BE EXCAVATED AND CONSOLIDATED IN A SINGLE AREA AS BEFORE
WITH INSTALLATION OF A MULTI-MEDIA CAP OVER THIS DEPOSIT.  THE POTENTIAL FOR CONTAMINANT MIGRATION VIA WIND
OR WATER EROSION WOULD BE MITIGATED AND THE EXPOSURE PATHWAY OF CONCERN WOULD THUS BE DISRUPTED.  AS WITH
ALTERNATIVE NO. 3, THE CAPPED DEPOSIT WOULD REMOVE A PORTION OF THE AREA ON THE ROBINSON PROPERTY FROM FUTURE
AGRICULTURAL USE, BUT CONSOLIDATION OF THE WASTES FROM THE PROPERTY INTO A SINGLE, CAPPED DEPOSIT WOULD
MINIMIZE THE SURFACE AREA INVOLVED, AS WELL AS THE ATTENDANT COST FOR CAP CONSTRUCTION.

FIGURE 15 PROVIDES A CONCEPTUAL DESIGN OF THE CAPPED DEPOSIT AREA AND MULTI-MEDIA CAP, WITH TYPICAL SECTIONS
TO SHOW THE CAP DESIGN. THIS CAP WILL PROVIDE STORAGE CAPACITY FOR ABOUT 3,570 CUBIC YARDS OF
CONTAMINATED SOILS AT AN AVERAGE DEPTH OF 6 FEET.  THE SITE PREPARATION AND CONSTRUCTION REQUIREMENTS AT THE
PESTICIDE PILE AREA ARE IDENTICAL TO THOSE SPECIFIED FOR ALTERNATIVE NO. 3 AND ARE NOT REPEATED IN DETAIL
HERE.

THE CONTENTS OF THE PACKING SHED WILL BE HANDLED AS SPECIFIED IN SECTION N.  AS PROPOSED IN ALTERNATIVE NO. 3
THIS ALTERNATIVE PROPOSES CONSOLIDATION OF THE CONTAMINATED SOILS TO AN AREA IMMEDIATELY EAST OF
THE SHED AREA.  BY SO DOING THE COST OF CAPPING CAN BE GREATLY REDUCED, SINCE LESS SURFACE AREA WILL BE
INVOLVED.  IN ADDITION, IT WOULD NOT BE PRACTICAL TO CONSTRUCT THE MULTI-MEDIA CAP ON IN-PLACE SOILS IN VIEW
OF THE CONSTRAINTS OF THE EXISTING STRUCTURE OVERLYING THE SOILS.  FIGURE 16 PROVIDES A PLAN VIEW OF THE
PROPOSED ALTERNATIVE AS WELL AS A TYPICAL SECTION OF THE MULTI-MEDIA CAP.

N-5. REMEDIAL ACTION ALTERNATIVE NO. 5 - ONSITE LANDFILL:

THIS ALTERNATIVE PROVIDES FOR THE DISPOSAL OF THE CONTAMINATED SOILS FROM ALL THREE AREAS IN AN ONSITE
LANDFILL.  THE OPTIMAL LOCATION FOR THE LANDFILL WOULD BE CLOSE TO THE PESTICIDE PILE AREA ON THE ROBINSON
PROPERTY BECAUSE OF THE GREATER VOLUME OF CONTAMINATED SOILS IN THIS AREA.  IT WOULD NOT BE COST EFFECTIVE TO
CONSTRUCT AN ONSITE LANDFILL ON THE TABB PROPERTY FOR THE 28 CUBIC YARDS OF CONTAMINATED SOILS TO BE
EXCAVATED FROM BENEATH THE SHED.

THIS ALTERNATIVE WOULD COMPLY WITH THE REQUIREMENTS OF REMEDIAL ACTION CATEGORY NO. IV, EXCEEDING FEDERAL
REQUIREMENTS FOR WASTE DISPOSAL.  THIS IS TRUE SINCE COMPLIANCE WITH THE WVDNR REQUIREMENT FOR 3 FEET OF
COMPACTED CLAY AT THE BASE OF THE CAPPED DEPOSIT EXCEEDS FEDERAL GUIDELINES.

EXCAVATION OF CONTAMINATED SOILS AT BOTH THE PESTICIDE PILE AREA AND THE PESTICIDE MIXING AREA WILL REQUIRE
THE CONSTRUCTION OF THE SAME SYSTEM OF ACCESS ROADS, PARKING AREAS, DECONTAMINATION PADS AND SURFACE WATER
CONTROLS AS SPECIFIED FOR ALTERNATIVE NO. 3.  A TOTAL OF 3,780 CUBIC YARDS OF CONTAMINATED SOILS A GRAVEL
FROM THE SOURCE AREAS WILL BE ACCOMMODATED BY THE LANDFILL IS BETWEEN THE TWO SOURCE AREAS, THE FOLLOWING
ADDITIONAL CONSTRUCTION WILL BE REQUIRED TO AVOID THE NEED TO USE ROUTE 15/1 TO BRING CONTAMINATED SOILS FROM
THE PESTICIDE MIXING    AREA TO THE LANDFILL SITE.

        - ACCESS ROAD - 1,100 FT X 15 FT

        - SEDIMENTATION CHANNEL - 2,370 CU YD

        - UPGRADIENT SURFACE WATER DIVERSION - 1,550 CU YD



THESE FACILITIES HAVE BEEN SHOWN IN PLAN VIEW ON FIGURE 17.

RECLAMATION OF EXCAVATION AT BOTH THE PESTICIDE PILE AREA AND THE PESTICIDE MIXING AREAS IS IDENTICAL TO THAT
IDENTIFIED FOR ALTERNATIVE NO. 4 AND IS INCORPORATED IN THE DESCRIPTION OF THE CURRENT ALTERNATIVE
BY REFERENCE.  PESTICIDE MATERIALS, FLOORING, AND THE SPRAY WAGON AT THE PACKING SHED WOULD BE TRANSPORTED
OFFSITE FOR DISPOSAL AS NOTED IN SECTION N.

N-6. REMEDIAL ALTERNATIVE NO. 6 - OFFSITE DISPOSAL:

THIS ALTERNATIVE HAS BEEN PROPOSED TO FULFILL THE REQUIREMENTS OF CATEGORY V OF THE REQUISITE LEVELS OF
REMEDIAL ACTION (OFFSITE DISPOSAL).  OFFSITE DISPOSAL PROVIDES A HIGH DEGREE OF SITE REMEDIATION BECAUSE IT
REMOVES THE CONTAMINATED SOILS TO AN APPROVED, SECURE, HAZARDOUS WASTE DISPOSAL FACILITY.  IN ACCORDANCE WITH
THE EPA OFFSITE DISPOSAL POLICY (EPA, DECEMBER 5, 1985), THE OPTION OF TREATING THE
CONTAMINATED SOILS VIA OFFSITE INCINERATION HAS BEEN PROPOSED IN CONJUNCTION WITH REMOVAL OF THE WASTES TO A
DISPOSAL FACILITY.

INCINERATION OF THE WASTES WAS ELIMINATED IN THE INITIAL SCREENING OF REMEDIAL TECHNOLOGIES ON THE BASIS OF
COST, PRIMARILY BECAUSE OF THE LOW HEAT VALUE OF THE CONTAMINATED SOILS.  HOWEVER, IF TREATMENT OF THE
SOILS IS REQUIRED PRIOR TO DISPOSAL, INCINERATION IS THE ONLY LOGICAL, COMMERCIALLY AVAILABLE OPTION.

BY REMOVING THE WASTES FROM THE SITE, THE POTENTIAL FOR GENERATION OF DUST EMISSIONS CONTAMINATED WITH
PESTICIDES WILL BE MITIGATED TO THE EXTENT THAT CONTAMINATED MATERIALS HAVE BEEN REMOVED FROM THE SITES.

CONTAMINATED SOILS AT BOTH THE PESTICIDE PILE AREA AND THE PESTICIDE MIXING AREA WOULD BE EXCAVATED AND
TRANSPORTED TO AN OFFSITE DISPOSAL AREA, WITH OR WITHOUT OFFSITE TREATMENT PRIOR TO DISPOSAL.  THE
NECESSARY CONSTRUCTION (I.E., ACCESS ROAD, PARKING AREA, DECONTAMINATION PAD, AND SURFACE WATER CONTROLS) TO
SUPPORT EXCAVATION AT THESE TWO SITES AND THE SITE RESTORATION REQUIREMENTS DO NOT DIFFER FROM THAT
SPECIFIED IN ALTERNATIVE NO. 3.

THE ESTIMATED VOLUME OF CONTAMINATED SOILS TO BE EXCAVATED FROM THE TWO SITES IS 3,470 CUBIC YARDS.  IN
ADDITION, CONTAMINATED GRAVEL FROM THE DECONTAMINATION PADS AND A PORTION OF THE ACCESS ROAD WOULD REQUIRE
OFFSITE DISPOSAL, BRINGING THE TOTAL VOLUME OF MATERIAL TO ABOUT 3,580 CUBIC YARDS.  ASSUMING HAULAGE TRUCK
CAPACITY TO BE ABOUT 13 CUBIC YARDS IN ORDER TO ACHIEVE A TOTAL LOADED GROSS VEHICLE WEIGHT OF 32.5 TONS TO
REMAIN WITHIN HAULAGE LIMITS ON SECONDARY ROADWAYS, A TOTAL OF 260 TRUCKLOADS WOULD BE REQUIRED IN ORDER TO
REMOVE THE MATERIALS.  FOR THE PURPOSE OF COST DEVELOPMENT IN THIS FS, IT WAS ALSO ASSUMED THAT
THESE SOILS WOULD BE TRANSPORTED TO A DISPOSAL SITE APPROXIMATELY 420 MILES FROM THE LEETOWN PESTICIDE SITE. 
TRANSPORT WOULD BE BY LICENSED HAULERS IN CONFORMANCE WITH REGULATIONS OF THE U.S. DEPARTMENT OF
TRANSPORTATION (DOT) AND ALSO IN ACCORDANCE WITH THE EPA OFFSITE DISPOSAL POLICY (EPA, DECEMBER 5, 1985).  AN
OPTION FOR TREATMENT OF SOIL PRIOR TO DISPOSAL HAS ALSO BEEN INCLUDED.

FIGURE 18 PROVIDES A PLAN VIEW OF AREAS TO BE EXCAVATED FROM THE PESTICIDE PILE AND MIXING AREAS.  ANCILLARY
CONSTRUCTION HAS ALSO BEEN SHOWN.  IN CONJUNCTION WITH THIS ALTERNATIVE, CONTAMINATED SOILS FROM
BENEATH THE PACKING SHED WOULD BE EXCAVATED AND TRANSPORTED OFFSITE FOR DISPOSAL, WITH OR WITHOUT PRIOR
TREATMENT.  NECESSARY SUPPORTING CONSTRUCTION ACTIVITIES (I.E., IMPROVEMENT OF HAULAGE ROUTES, AND
SURFACE WATER CONTROLS) AND SITE RESTORATION REQUIREMENTS DO NOT DIFFER FROM THOSE SPECIFIED FOR ALTERNATIVE
5 FOR THIS AREA.

AN ANTICIPATED 28 CUBIC YARDS OF CONTAMINATED SOILS WILL BE EXCAVATED FROM THIS SITE.  AS NOTED IN SECTION N
REMOVAL OF DRUMMED AND POWDERED PESTICIDES, AS WELL AS CONTAMINATED FLOORING AND TIMBERS FROM THE EASTERN
PORTION OF THE PACKING SHED, WILL BE UNDERTAKEN IN CONJUNCTION WITH THIS REMEDIAL ACTION.

N-7. REMEDIAL ACTION ALTERNATIVE 7 - ONSITE TREATMENT:

THIS REMEDIAL ACTION ALTERNATIVE INCORPORATES AN INNOVATIVE TECHNOLOGY FOR DESTRUCTION OF PESTICIDE
CONTAMINATION IN SOILS.  THIS LEVEL OF REMEDIATION WOULD CONFORM TO CATEGORY V, AS OUTLINED IN SECTION
3.1, FOR THE PESTICIDE CONTAMINANTS.  DESTRUCTION OF THE ONSITE CONTAMINANTS (I.E., DDT AND ITS METABOLITES)
CAN BE ACHIEVED BY ANAEROBIC BIODEGRADATION IN SPECIALLY PREPARED TREATMENT PLOTS.

TREATMENT AND/OR DESTRUCTION OF THE WASTES ON SITE IS DESIRABLE IN THAT DEDICATION OF LANDS IN THE SITE
VICINITY FOR DISPOSAL OF THE WASTES IS TEMPORARY, NO WASTE TRANSPORT FROM THE SOURCE AREAS IS REQUIRED,
EXCEPT FOR TRANSPORT OF TWO LOADS OF SOIL FROM THE PACKING SHED TO THE ROBINSON PROPERTY, AND NO HAZARDOUS
WASTE DISPOSAL CAPACITY AT OFFSITE LOCATIONS IS NECESSARY.



AS SHOWN IN FIGURE 19, A SINGLE TREATMENT CELL WOULD BE CREATED ON THE ROBINSON PROPERTY, IN THE GENERAL
VICINITY OF THE PESTICIDE PILE AREA.  CONSTRUCTION ACTIVITIES WOULD BE VERY SIMILAR TO THOSE IDENTIFIED
IN ALTERNATIVE 5 FOR THE ONSITE LANDFILL.  THE SMALL QUANTITY OF CONTAMINATED SOILS AT THE PACKING SHED
(ABOUT 28 CUBIC YARDS) WOULD BE INCORPORATED INTO THE TREATMENT CELL WITH SOILS FROM THE PESTICIDE
MIXING AREA AND THE PESTICIDE PILE AREA (ABOUT 3,500 CUBIC YARDS).  SOME ADDITIONAL VOLUME WOULD BE REQUIRED
FOR CONTAMINATED PORTIONS OF ACCESS ROADS AND DECONTAMINATION PADS. 
THE CENTRAL TREATMENT CELL WILL CONSIST OF A CLAY BED, CONSTRUCTED ON A GRADED AREA.  ORGANIC NUTRIENTS WILL
BE ADDED TO THE CONTAMINATED SOILS IN THE CELL TO ENHANCE RAPID EXHAUSTION OF AVAILABLE OXYGEN VIA
OXIDATION.  THE MIXTURE WILL THEN BE SATURATED WITH WATER, AND COVERED WITH A MEMBRANE TO MAINTAIN SATURATION
AND RETARD OXYGEN PENETRATION INTO THE CELL.  THE DEGRADATION OF CONTAMINANTS WILL BE MONITORED
PERIODICALLY DURING THE TREATMENT PROCESS TO DEFINE THE ENDPOINT.  SINCE THIS IS A PASSIVE TREATMENT PROCESS,
THERE WILL BE MINIMAL ATTENDANT OPERATION AND MAINTENANCE COSTS.

ANCILLARY CONSTRUCTION AT EACH OF THE THREE AREAS, AS WELL AS RESTORATION REQUIREMENTS FOR THE EXCAVATED AND
DISTURBED AREAS, ARE IDENTICAL TO THOSE SPECIFIED FOR ALTERNATIVE 5 (ONSITE LANDFILL).

#RA
O. RECOMMENDED ALTERNATIVE

SECTION 300.68 (I) OF THE NATIONAL CONTINGENCY PLAN STATES THAT THE APPROPRIATE EXTENT OF REMEDY SHALL BE
DETERMINED BY THE LEAD AGENCY'S SELECTION OF A REMEDIAL ALTERNATIVE WHICH THE AGENCY DETERMINES IS
COST-EFFECTIVE AND WHICH EFFECTIVELY MITIGATES OR MINIMIZES DAMAGE TO AND PROVIDES ADEQUATE PROTECTION OF THE
PUBLIC HEALTH, WELFARE AND ENVIRONMENT.  IN SELECTING A REMEDIAL ALTERNATIVE EPA CONSIDERS ALL ENVIRONMENTAL
LAWS THAT ARE APPLICABLE AND RELEVANT.  BASED ON THE EVALUATION OF COST-EFFECTIVENESS OF EACH OF THE PROPOSED
ALTERNATIVES, THE COMMENTS RECEIVED FROM THE PUBLIC, INFORMATION FROM THE FEASIBILITY
STUDY AND INFORMATION FROM THE WEST VIRGINIA DEPARTMENT OF NATURAL RESOURCES WE RECOMMEND THAT ALTERNATIVE
NO. 7 AS DESCRIBED ABOVE, BE IMPLEMENTED AT THE LEETOWN PESTICIDE SITE.

THIS SELECTED REMEDY WILL BE DESIGNED TO ELIMINATE DDT AND OTHER PESTICIDE CONTAMINATION THROUGH ONSITE
DESTRUCTION OF THE CHEMICALS BY ANAEROBIC BIODEGRADATION.

DESTRUCTION OF THESE WASTES ONSITE IS A DESIRABLE ALTERNATIVE IN THAT DEDICATION OF LANDS IN THE SITE
VICINITY FOR TREATMENT OF THE WASTES IS TEMPORARY, WASTE TRANSPORT FROM THE SOURCE AREAS OVER PUBLIC
ROADS IS LIMITED (TWO TRUCK LOADS OF CONTAMINATED SOIL FROM THE PACKING SHED TO THE TREATMENT BED WILL BE
NEEDED) AND NO HAZARDOUS WASTE DISPOSAL CAPACITY AT AN OFFSITE RCRA FACILITY WILL BE NECESSARY.

A SINGLE TREATMENT CELL WOULD BE CONSTRUCTED ON THE ROBINSON PROPERTY IN THE VICINITY OF THE PESTICIDE PILE
AREA (FIGURE 19).  THISTREATMENT CELL WILL CONSIST OF A LINED BED, CONSTRUCTED ON A GRADED AREA.  ORGANIC
NUTRIENTS WILL BE ADDED TO THE CONTAMINATED SOILS IN THE CELL TO ENHANCE RAPID EXHAUSTION OF AVAILABLE OXYGEN
BY OXIDATION.  THE MIXTURE WILL BE SATURATED WITH WATER, AND COVERED WITH A MEMBRANE TO
MAINTAIN SATURATION AND RETARD OXYGEN PENETRATION INTO THE CELL.  THE DEGRADATION OF CONTAMINANTS WILL BE
MONITORED PERIODICALLY DURING TREATMENT TO DEFINE THE ENDPOINT.  IN THE PESTICIDE PILE AREA AN ACCESS
ROAD WILL BE REQUIRED FROM ROUTE 15/1 TO THE EDGE OF THE WORK AREA.

THIS ROADWAY WILL BE 350 FEET IN LENGTH AND 15 FEET IN WIDTH AND WILL CONSIST OF A 12-INCH LAYER OF GRAVEL.

A PARKING LOT WILL BE REQUIRED WITH SPACE FOR ABOUT 5 VEHICLES NEAR ROUTE 15/1.  THIS AREA WILL ALSO BE
SURFACED WITH GRAVEL.

A DECONTAMINATION PAD WILL BE REQUIRED TO DECONTAMINATE ALL VEHICLES EXITING THE AREA.  THIS PAD WILL CONSIST
OF A 12-INCH GRAVEL LAYER WITH A 30-MIL MEMBRANE UNDERLAYMENT AND WILL BE SITUATED NEAR THE EDGE OF THE
WORKING AREA.  ITS DIMENSIONS WILL BE APPROXIMATELY 20 FEET BY 40 FEET. DECONTAMINATION WASH WILL BE
COLLECTED AND WILL BE TRANSPORTED OFFSITE FOR TREATMENT AND DISPOSAL IN ACCORDANCE WITH THE EPA OFFSITE
DISPOSAL POLICY.  THE PAD ITSELF WILL BE DISPOSED IN THE CAPPED DEPOSIT DURING SITE RESTORATION.

IT WILL ALSO BE NECESSARY TO CONSTRUCT AN UPGRADIENT SURFACE WATER DIVERSION CHANNEL TO CONTROL SURFACE WATER
RUNOFF FROM ENTERING THE WORK AREA.  CONSTRUCTION OF THIS CHANNEL IS ANTICIPATED TO INVOLVE EXCAVATION OF 295
CUBIC YARDS OF SOIL.

A DIVERSION CHANNEL WILL BE REQUIRED TO DIVERT RUNOFF THAT WOULD NORMALLY FLOW IN THE NATURAL DRAINAGE
ADJACENT TO THE PILE AREA DURING THE PERIOD NECESSARY TO EXCAVATE CONTAMINATED SEDIMENTS FROM THE
DRAINAGE.  CONSTRUCTION OF THIS CHANNEL IS ANTICIPATED TO REQUIRE EXCAVATION OF ABOUT 3,330 CUBIC YARDS OF
SOIL.  IN ADDITION, AN 18-INCH LAYER OF ROCK (1,210 CUBIC YARDS) WILL BE REQUIRED TO STABILIZE THE



CHANNEL TO DISCOURAGE FLOODING DURING SIGNIFICANT RAINFALL EVENTS.  THE STONE PROTECTION WILL PROVIDE
IMMEDIATE EROSION CONTROL.

A SEDIMENTATION CHANNEL WILL BE CREATED BY EXCAVATING ABOUT 1,650 CUBIC YARDS OF SOIL BETWEEN THE CAPPED AREA
AND THE DIVERTED STREAM TO COLLECT RUNOFF AND PROVIDE FOR RETENTION OF SUSPENDED SEDIMENTS DURING
THE COURSE OF THE EXCAVATION.  THE SEDIMENTATION CHANNEL WILL PROVIDE ADEQUATE DETENTION STORAGE AND SEDIMENT
VOLUME FOR THE 25-YEAR DESIGN STORM, IN ACCORDANCE WITH FEDERAL HAZARDOUS WASTE LANDFILL REGULATIONS (RCRA).

RESTORATION OF THE EXCAVATION AT THE PESTICIDE PILE AREA WILL REQUIRE APPROXIMATELY 2,220 CUBIC YARDS OF
TOPSOIL AND BACKFILL SOIL TO ACHIEVE PROPER GRADES AND REESTABLISH POSITIVE SITE DRAINAGE. APPROXIMATELY
170,700 SQUARE FEET (4 ACRES) OF SURFACE AREA WILL REQUIRE REVEGETATION AT THIS SITE.

   FOR THE PESTICIDE MIXING AREA SUPPORTING CONSTRUCTION ACTIVITIES UNDER THIS ALTERNATIVE ARE SIMILAR TO
THOSE SPECIFIED FOR THE PESTICIDE PILE AREA.  THESE INCLUDE AN ACCESS ROAD FROM ROUTE 15/1 WITH PARKING  
FACILITIES, A DECONTAMINATION PAD, AND SURFACE WATER CONTROLS, AS NOTED BELOW:

        - ACCESS ROAD = APPROXIMATELY 100 FT X 15 FT

        - PARKING AREA - 1,250 SQ FEET

        - DECONTAMINATION PAD - 800 SQ FT

        - SURFACE WATER DIVERSION (ENCIRCLING THE WORK AREA TO INTERCEPT
          RUN-ON) EXCAVATION OF APPROXIMATELY 250 CUBIC YARDS OF SOIL WILL
          BE REQUIRED.

        - DIVERSION DIKE AND SEDIMENT CONTROL.

A DIKE OF ABOUT 250 FT IN LENGTH WILL BE CONSTRUCTED ALONG BELL SPRING RUN AND WILL CONTINUE ALONG THE
EASTERN AND WESTERN ENDS OF THE WORK AREA.  APPROXIMATELY 520 CUBIC YARDS OF SOIL FILL WILL BE REQUIRED.
THE PURPOSE OF THIS DIKE WILL BE TO PREVENT FLOODING OF THE WORK AREA FROM BELL SPRING RUN DURING THE
EXCAVATION OF CONTAMINATED SOILS.  A SEDIMENTATION CHANNEL WILL BE CONSTRUCTED WITHIN THE DIKE TO CAPTURE ANY
SEDIMENTS ERODED FROM THE WORK AREA DURING CONSTRUCTION.

RESTORATION OF THE SITE WILL INVOLVE PLACEMENT OF A GRADED FILL OF ABOUT 820 CUBIC YARDS, SURFACED WITH ABOUT
THE SAME QUANTITY OF TOPSOIL TO PROVIDE A MEDIUM FOR REVEGETATION.  A TOTAL AREA OF ABOUT 40,000
SQUARE FEET (1 ACRE) WILL REQUIRE REVEGETATION.

REMOVAL OF PESTICIDE PRODUCT, CONTAMINATED FLOORING, AND A WOODEN SPRAY WAGON WILL BE UNDERTAKEN FOR THE
CRIMM ORCHARD PACKING SHED. INCINERATION OF THE PESTICIDE PRODUCT IS THE PREFERRED DISPOSAL METHOD.

CONTAMINATED SOILS UNDERLYING THE SHED AREA AT THIS SITE HAVE BEEN FOUND TO CONTAIN APPROXIMATELY 22,000 PPB
OF DDT AND ITS METABOLITES. IN CONJUNCTION WITH THIS ALTERNATIVE, A SOIL COVER WITH A GRAVEL SURFACE
IS PROPOSED TO BE INSTALLED WITH MINOR CONSOLIDATION OF CONTAMINATED SOILS.  THIS ALTERNATIVE WILL REQUIRE
ABOUT 100 CUBIC YARDS OF LOCAL, CLAY SOILS AND ABOUT 35 CUBIC YARDS OF COARSE GRAVEL.

ACCESS TO THE SITE FOR CONSTRUCTION EQUIPMENT WILL BE EITHER FROM THE EDWARDS FARM LANE, ACROSS THE TABB
CORNFIELD TO THE WEST OF THE SHED TO THE STUTLER FARM LANE, OR ACROSS THE TABB CORNFIELD TO ROUTE 15.  USE
OF EITHER OF THE FARM LANES MAY REQUIRE MINOR IMPROVEMENTS TO PERMIT ACCESS BY CONSTRUCTION EQUIPMENT.

BECAUSE OF THE POSITION OF THE SHED ON A TOPOGRAPHIC HIGH POINT, NO SURFACE WATER RUN-ON AND MINIMAL SURFACE
WATER RUNOFF IS ANTICIPATED. THE VEGETATED AREAS LYING BETWEEN THE SHED AND BELL SPRING RUN SHOULD
EFFECTIVELY PRECLUDE ANY SEDIMENT THAT MAY BE ERODED FROM THE AREA AROUND THE SHED DURING CONSTRUCTION FROM
ENTERING THE STREAM.  ASADDITIONAL PROTECTION, HOWEVER, EXCAVATION OF A SEDIMENT CHANNEL (BLIND
TRENCH) IS PROPOSED, INVOLVING APPROXIMATELY 20 CUBIC YARDS OF SOIL. THIS TRENCH WOULD BE PLACED ALONG THE
NORTHERN PERIPHERY OF THE WORK AREA, BETWEEN BELL SPRING RUN AND THE WORK SITE.

A TEMPORARY DECONTAMINATION FACILITY WILL BE PROVIDED AND ALL EQUIPMENT WILL BE DECONTAMINATED PRIOR TO
LEAVING THE SHED AREA. DECONTAMINATION WASH WILL BE COLLECTED AND TRANSPORTED OFF SITE FOR APPROPRIATE
TREATMENT AND DISPOSAL.

P. CONTAMINANT REDUCTION TARGET LEVELS



THE AVERAGE TARGET SOIL CONCENTRATION FOR DDT AND ITS METABOLITES FOR ALL SOILS PLACED IN THE TREATMENT BED
IS 300 UG/KG OR PARTS PER BILLION.  THIS CONCENTRATION IS REQUIRED TO REACH A 10-5 CARCINOGENIC RISK FOR
INHALATION BASED ON THE EXPOSURE SCENARIO DESCRIBED IN SECTION K-3 OF THIS DOCUMENT (QUANTITATIVE RISKS). 
THIS TARGET CONCENTRATION IS MUCH LOWER THAN WOULD BE REQUIRED FOR DERMAL CONTACT (3,400 UG/KG)
PRIMARILY BECAUSE OF THE GREATER ADSORPTION OF THESE COMPOUNDS THROUGH THE LUNGS AND THE GASTROINTESTINAL
TRACT THAN THROUGH THE SKIN.  MEETING THE 10-5 INHALATION RISK WOULD BE EQUIVALENT TO THE 10-6 CARCINOGENIC
RISK FOR DERMAL CONTACT.  THE ACTION LEVELS SET FOR CONTAMINATION REDUCTION ARE LESS THAN THE BACKGROUND
LEVELS FOUND IN THE LEETOWN ORCHARD AREAS.

THE RISKS ASSOCIATED WITH LEETOWN'S ORCHARDS UNDER THE EXPOSURE SCENARIO, ARE SOMEWHAT GREATER THAN 10-5,
(ACTUAL AVERAGE RISK 8.2 X 10-5), THEREFORE OUR TARGET LEVEL WILL REDUCE THE RISKS TO A POINT GREATER THAN
BACKGROUND LEVELS.

THIS ALTERNATIVE WILL NOT REMEDIATE ARSENIC OR LEAD CONTAMINANT LEVELS FOUND IN THE SOILS OF THE THREE
REMEDIAL ACTION AREAS.  THE LEVELS OF ARSENIC AND LEAD IN THESE AREAS ARE STATISTICALLY COMPARABLE TO TYPICAL
AVERAGE LEVELS FOUND IN U.S. ORCHARDS.

TABLE 17 SHOWS THE LEVELS OF ARSENIC AND LEAD DETECTED IN THE AREAS OF CONCERN.  THIS TABLE SHOWS THAT THE
ARSENIC AND LEAD LEVELS THAT ARE EXHIBITED IN THE ROBINSON PROPERTY (NON-DISPOSAL) AREAS ARE SIMILAR TO
THOSE LEVELS FOUND IN THE PESTICIDE PILE AREA AND THE MIXING AREA. HOWEVER, THE AVERAGE CONCENTRATION OF
ARSENIC AND LEAD FOUND IN THE ORCHARDS THAT ARE NOW THE USF&W PROPERTIES ARE SOMEWHAT LOWER.  THIS IS
EXPLAINED BY THE AGE OF THE ORCHARD AREAS.  THE ORCHARD THAT ONCE OCCUPIED THE ROBINSON PROPERTY AREA WAS
OLDER AND MORE EXTENSIVELY USED THAN THE ORCHARDS THAT SPREAD OVER WHAT IS NOW USF&W LANDS.  THEREFORE,
THE ACCUMULATION OF LEAD ARSENATE (A PESTICIDE) IS GREATER IN THIS AREA. HOWEVER, THE RISKS ASSOCIATED WITH
THESE CONCENTRATIONS OF ARSENIC AND LEAD ARE WITHIN THE SAME ORDER OF MAGNITUDE FROM THE OLD ORCHARD TO THE
NEW ORCHARD (OR FROM THE ROBINSON PROPERTY TO THE USF&W PROPERTY).  THIS IS UNLIKE THE RISKS FROM DDT AND ITS
METABOLITES WHICH WAS AN ORDER OF MAGNITUDE HIGHER RISK LEVEL AT THE ROBINSON PROPERTY DISPOSAL AREAS THAN IN
THE ORCHARD BACKGROUND AREAS.  THEREFORE IT CAN BE CONCLUDED THAT THE ARSENIC AND LEAD DERIVED FROM
HISTORICAL LEAD ARSENATE SPRAYING FROM AGRICULTURAL ACTIVITIES AND IS SOMEWHAT CONSISTENT OVER THE ORCHARD
AREAS.  ON THE OTHER HAND THE CONTRAST OF DDT LEVELS AND RISKS BETWEEN
THE DISPOSAL AREAS AND THE ORCHARD BACKGROUND AREAS INDICATES THAT THIS ELEVATION IN THE DISPOSAL AREAS WAS
CAUSED BY NON-AGRICULTURAL CIRCUMSTANCES.  FOR THE PESTICIDE PILE THE CAUSE IS INDICATIVE OF THE   DUMPING
INCIDENT WHILE IN THE PESTICIDE MIXING AREAS (INCLUDING THE PACKING SHED) THE CAUSE SEEMS TO BE FROM
HISTORICAL SLOPPY HOUSEKEEPING.

#OM
Q. OPERATION AND MAINTENANCE (O&M)

OPERATION AND MAINTENANCE ACTIVITIES FOR THIS SITE WILL BE VERY LIMITED.  ALL SAMPLING TO VERIFY DEGRADATION
OF THE TREATMENT BED SOILS IS CONSIDERED PART OF THE REMEDIAL ACTION AND WILL BE FUND FINANCED
UNTIL THE REMEDY IS CONSIDERED COMPLETE.  UPON REACHING CONTAMINANT TARGET LEVELS AND/OR THE REMEDY IS
OFFICIALLY COMPLETED, THE TREATMENT BED WILL BE EXCAVATED AND DISTRIBUTED OVER THE AREA OF LAND NEAR THE
CONSTRUCTION SITE (RESTRICTED TO THE ROBINSON PROPERTY).  SUBSEQUENTLY THIS AREA WILL BE SEEDED FOR
REVEGETATION.  ALL TEMPORARY ANCILLARY CONSTRUCTION WILL BE REMOVED AT THIS TIME.  THESE ACTIVITIES WILL ALSO
BE CONSIDERED PART OF THE REMEDY AND ELIGIBLE FOR TRUST FUND MONIES.

THE EPA WILL THEN UNDERTAKE OPERATION AND MAINTENANCE ACTIVITIES FOR A PERIOD OF ONE YEAR.  THESE ACTIONS
WILL CONSIST OF INSPECTIONS AND POSSIBLE LANDSCAPING (IF NEEDED) OF THE SEEDED AREA TO INSURE A PROPER
AND HEALTHY VEGETATION GROWTH AND SEMI-ANNUAL GROUNDWATER SAMPLING IN THE MONITORING WELL NETWORK CONSTRUCTED
AROUND THE TREATMENT BED AREA. THESE SAMPLES SHOULD BE ANALYZED FOR METALS AND PESTICIDES ONLY.

DUE TO THE CONTAMINANT DESTRUCTION CAPABILITIES OF THIS PROCESS, AND THE ADSORBING NATURE OF THE SITE
CONTAMINANTS TO AMBIENT SOIL, IT IS ANTICIPATED THAT STATE O&M ACTIVITIES WILL NOT LAST OVER TWO YEARS
(YEARS 3 AND 4 FOLLOWING REMEDY COMPLETION).  THESE ACTIVITIES WILL CONSIST OF MONITORING WELL SAMPLING
(SEMI-ANNUALLY) FOR METALS AND PESTICIDES AND PERIODIC INSPECTIONS OF THE TREATMENT AREA (ROBINSON
PROPERTY) TO MONITOR THE VEGETATIVE COVER.  THE COSTS FOR THESE ACTIONS HAVE BEEN ESTIMATED AT $10,000 FOR
THE FIRST YEAR AND $7,500 FOR THE SECOND.  ALL O&M ACTIVITY WILL BE NEGOTIATED AND APPROVED IN AN EXECUTED
STATE-SUPERFUND CONTRACT BETWEEN EPA AND THE STATE OF WEST VIRGINIA FOR THIS SITE.

#OEL
R. COMPLIANCE WITH OTHER ENVIRONMENTAL LAWS

R-1. GENERAL:



THE REMEDIAL ACTION ALTERNATIVE WAS EVALUATED IN THE CONTEXT OF SITE REMEDIATION IN COMPLIANCE WITH THE
NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION CONTINGENCY PLAN (NCP) WHICH REQUIRES THAT FEDERAL, STATE AND
LOCAL LAWS AND REGULATIONS BE CONSIDERED.

APPLICABLE FEDERAL REGULATIONS INCLUDE THE FOLLOWING:

        - RESOURCE CONSERVATION AND RECOVERY ACT (RCRA), CFR TITLE 40,
          CHAPTER 1, PARTS 264 AND 265
        - CLEAN WATER ACT (CWA)
        - EXECUTIVE ORDER 11990-WETLANDS PROTECTION
        - EXECUTIVE ORDER 11998-FLOODPLAIN PROTECTION
        - OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA) GUIDELINES
        - DEPARTMENT OF TRANSPORTATION (DOT) HAZARDOUS MATERIALS
          TRANSPORTATION REGULATIONS.

STATE REGULATIONS APPLICABLE TO HAZARDOUS AND SOLID WASTES AND CONSTRUCTION ACTIVITIES THAT MAY BE APPLICABLE
TO THE SELECTED REMEDY FOUND IN THE FOLLOWING SECTIONS OF THE WEST VIRGINIA ADMINISTRATIVE
RULES:

        - WEST VIRGINIA DEPARTMENT OF NATURAL RESOURCES (WVDNR), CHAPTER
          20-5E, "HAZARDOUS WASTE MANAGEMENT REGULATIONS" (1985).
        - COMMISSIONER OF HIGHWAYS, CHAPTER 30-5E, "TRANSPORTATION OF
          HAZARDOUS WASTES BY HIGHWAY TRANSPORTATION" (1985).
        - WVDNR, CHAPTER 20-5F, "LEGISLATIVE REGULATIONS FOR SOLID WASTE
          MANAGEMENT" (1984).
        - SURFACE WATER RESOURCES BRANCH, CHAPTER 20-5 AND 20-5A,
          "REQUIREMENTS GOVERNING WATER QUALITY STANDARDS" (1983).

BASED ON A MEETING WITH REPRESENTATIVES OF THE JEFFERSON COUNTY COMMISSIONERS, JEFFERSON COUNTY DEPARTMENT OF
HEALTH, AND JEFFERSON COUNTY PLANNING COMMISSION, IT DOES NOT APPEAR THAT JEFFERSON COUNTY HAS
ANY REGULATIONS IN ADDITION TO THE STATE REGULATIONS GOVERNING THE REMEDIAL ACTION CONTEMPLATED AT THE
LEETOWN PESTICIDE SITE.

R2. RESOURCE CONSERVATION AND RECOVERY ACT (RCRA):

THE DESIGN, CONSTRUCTION AND OPERATION OF THE PROPOSED TREATMENT BED IN THIS OPTION WILL MEET SUBSTANTIVE
REQUIREMENTS OF RCRA PART 264 SUBPART K, SURFACE IMPOUNDMENT REGULATION. AND SUBPART F, GROUNDWATER
PROTECTION REGULATIONS.
ALL WORK PERTAINING TO THE ABOVE REGULATIONS, OR SIMILAR STATE STANDARDS, WILL BE CLOSELY COORDINATED WITH
THE REGULATORY OFFICE WITHIN THE STATE OF WEST VIRGINIA DNR AND EPA'S RCRA BRANCH WHEN NECESSARY.

R3. WETLANDS/FLOODPLAINS ASSESSMENT:

WITH RESPECT TO ENVIRONMENTAL CONSIDERATIONS, EMPHASIS IS PLACED UPON WHETHER THE ACTION TO BE TAKEN WILL
EXERT DETRIMENTAL EFFECTS ON ENVIRONMENTAL VALUES.  IN PARTICULAR, THESE CONCERNS RELATE TO IMPACTS
TO SENSITIVE HABITATS AND UNIQUE SPECIES.  IN ADDITION, THE DEGREE OF PHYSICAL ALTERATION TO THE FLOODPLAIN
CONFIGURATION MUST BE CONSIDERED.

FEDERAL LEGISLATION MANDATING EVALUATION OF THESE ISSUES MAY BE FOUND IN EXECUTIVE ORDER 11990 (WETLANDS
PROTECTION) AND 11988 (FLOODPLAINS), AS WELL AS IN APPENDIX A TO 40 CFR, PART 6, WHICH CONTAINS A STATEMENT
OF PROCEDURES ON FLOODPLAIN MANAGEMENT AND WETLANDS PROTECTION AS A ADJUNCT TO THE NATIONAL ENVIRONMENTAL
POLICY ACT (NEPA).  THE NEPA REQUIRES THAT ALL MAJOR FEDERAL ACTIONS CONSIDER POTENTIAL ENVIRONMENTAL IMPACT
IN A FORMAL ASSESSMENT.  HOWEVER, ACTIONS AT CERCLA SITES WERE ADMINISTRATIVELY EXCLUDED FROM THE ASSESSMENT
PROCEDURES UNDER NEPA, WITH THE STIPULATION THAT THE RI/FS PROCESS ADDRESS ENVIRONMENTAL IMPACTS IN A MANNER
THAT IS "FUNCTIONALLY EQUIVALENT" TO THE NEPA REQUIREMENTS.

A PRIMARY GOAL OF THE WETLANDS AND FLOODPLAIN LEGISLATION WAS TO REQUIRE FEDERAL AGENCIES TO JUSTIFY THE NEED
TO UNDERTAKE A SPECIFIC CONSTRUCTION ACTIVITY WITHIN A WETLAND OR FLOODPLAIN, AS OPPOSED TO IN AN ADJACENT
AREA OF LOWER ENVIRONMENTAL SENSITIVITY.  IN THE CONTEXT OF CERCLA ACTIONS AT THE LEETOWN PESTICIDE SITE, A
PORTION OF THE AREAS TO BE REMEDIATED ALREADY LIE WITHIN THE RESTRICTED ZONES, AND THE QUESTION ACTUALLY
BECOMES ONE OF BALANCING WHETHER SHORT-TERM DETRIMENT ASSOCIATED WITH REMEDIAL CONSTRUCTION ACTIVITIES WITHIN
THE FLOODPLAIN OR WETLAND WILL BE OFFSET BY THE LONG-TERM BENEFITS GAINED VIA MITIGATION OF A CONTAMINANT
SOURCE.



WITH RESPECT TO THE LEETOWN PESTICIDE SITE, THE PESTICIDE MIXING AREA LIES WITHIN AREAS IDENTIFIED BY THE
FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) AS COMPONENTS OF THE 100-YEAR FLOODWAY OF BELL SPRING RUN.
OBVIOUSLY, IT IS NOT POSSIBLE TO CONSIDER REMEDIAL ACTION WITHOUT UNDERTAKING CONSTRUCTION ACTIVITY WITHIN
THE FLOODWAY.  THE CONCEPTUAL DESIGN FOR THE SELECTED REMEDIAL ALTERNATIVE HAS INCORPORATED PROTECTION
AGAINST POTENTIAL FLOODING DURING CONSTRUCTION, AND HAS ALSO PROPOSED MEANS OF SURFACE WATER CONTROL TO
PREVENT OR MITIGATE EXCESSIVE SEDIMENT OF THE RECEIVING STREAMS AS A RESULT OF EARTH-MOVING ACTIVITIES.

THE ULTIMATE LOCATION OF THE ONSITE TREATMENT BED IS PROPOSED TO BE WELL BEYOND THE LIMITS OF THE 100-YEAR
FLOODWAY, AND RESTORATION OF THE EXCAVATED AREAS WITHIN THE FLOODWAYS HAS BEEN PROPOSED TO ESTABLISH A
SURFACE TOPOGRAPHY THAT WILL BE CONSISTENT WITH SITE DRAINAGE PATTERNS AND WILL NOT POSE ANY FUTURE IMPACTS
TO THE FLOODWAY.

EPA'S NEPA COMPLIANCE SECTION HAS ESTABLISHED THAT TWO OF THE THREE REMEDIAL SITES ARE LOCATED WITHIN
WETLANDS.  THESE AREAS ARE THE MIXING AREA AND THE PESTICIDE PILE AREA.  THE WETLAND IS THE BELL SPRING RUN
AND TRIBUTARY FLOODPLAINS.

BECAUSE THE SELECTED REMEDIAL ACTION WILL TAKE PLACE IN THIS WETLAND, AN ASSESSMENT OF THESE ACTIONS MUST BE
GIVEN IN THIS DOCUMENT. THE WETLANDS ASSESSMENT CONSISTS OF FIVE REQUIREMENTS WHICH MUST BE ADDRESSED:

       1)  THE REASON WHY THE ACTION MUST BE TAKEN IN A WETLAND
       2)  A DESCRIPTION OF SIGNIFICANT FACTS CONSIDERED IN MAKING THIS DECISION
       3)  A STATEMENT INDICATING WHETHER THE PROPOSED ACTION CONFORMS
           TO STATE WETLAND PROTECTION STANDARDS
       4)  A DESCRIPTION OF THE STEPS TAKEN TO MINIMIZE HARM TO THE WETLANDS, AND
       5)  A DESCRIPTION OF HOW THE ACTION AFFECTS THE VALUES OF THE WETLANDS.

THE RATIONALE FOR SUPPORTING WETLAND EXCAVATION TO IMPLEMENT THE REMEDIAL ACTION IS THAT IT IS NECESSARY TO
REMOVE CONTAMINANTS FROM THE SOILS/SEDIMENTS IN ORDER TO ELIMINATE POTENTIAL THREATS TO THE PUBLIC
HEALTH.  WITH RESPECT TO THIS SITE, THE TWO AREAS (OF THREE) THAT ARE CONSIDERED FOR REMEDIATION, ALREADY LIE
WITHIN THE DESIGNATED WETLAND AREA.  IT WOULD NOT BE POSSIBLE TO CONSIDER ANY TYPE OF REMEDIAL ACTION
WITHOUT UNDERTAKING CONSTRUCTION ACTIVITIES WITHIN THAT WETLAND. THEREFORE, EXCEPT FOR A NO-ACTION
ALTERNATIVE, TAKING ACTION WITHIN THE DESIGNATED WETLAND IS UNAVOIDABLE.

SIGNIFICANT FACTS CONSIDERED IN MAKING THE DECISION TO TAKE REMEDIAL ACTION HAVE ALREADY BEEN DISCUSSED IN
THIS DOCUMENT. PARTICULAR EMPHASIS FOR ACTION IS PLACED IN THE HEALTH AND ENVIRONMENTAL IMPACTS SECTION
(SECTIONS K-1F; K-1G; K-1H; K-2 AND K-3) OF THIS DOCUMENT.

CURRENTLY THERE ARE NO SPECIFIC STATE WETLANDS PROTECTION STANDARDS.  IN THE ABSENCE OF STATE REGULATIONS,
EPA GUIDELINES ON WETLAND PROTECTION WILL BE FOLLOWED WHENEVER AND WHEREVER APPLICABLE. STEPS WILL BE
UNDERTAKEN DURING DESIGN AND IMPLEMENTATION OF THIS ALTERNATIVE TO MINIMIZE THE IMPACT OF CONSTRUCTION
ACTIVITY ON THE WETLANDS.  ANCILLARY CONSTRUCTION STRUCTURES NEEDED FOR PROPER IMPLEMENTATION OF THIS
ALTERNATIVE ARE TEMPORARY FOR THE MOST PART.  THE SURFACE WATER DIVERSION CHANNEL, THAT DIVERTS NATURAL FLOW
AWAY FROM PROPOSED EXCAVATION AREAS NEAR THE PESTICIDE PILE AREA, WILL BE PERMANENT.  THIS IS MAINLY DUE TO
THE FACT THAT REMOVING THIS STRUCTURE AT THE END OF CONSTRUCTION ACTIVITIES MAY CAUSE MORE OF A SEDIMENTATION
PROBLEM DOWNSTREAM THAN WOULD BE LEAVING IT IN PLACE.  BECAUSE THIS STRUCTURE WILL BE PERMANENT CONSIDERATION
WILL BE GIVEN TO LINING THE BOTTOM OF THIS CHANNEL WITH A MATERIAL THAT WILL FACILITATE REVEGETATION BY
PROVIDING AN ARTIFICIAL ROOT SYSTEM.  ANY ROADS THAT ARE SLATED TO BE CONSTRUCTED FOR THIS ACTION WILL BE
DESIGNED TO MINIMIZE THE IMPACT THEIR CONSTRUCTION WOULD HAVE ON THE WETLAND AREA.  ONLY PHYSICAL BRUSH
CLEANING METHODS WILL BE EMPLOYED WHEN NEEDED, AND ANY REVEGETATION WILL BE DONE WITH NATIVE WETLAND SPECIES,
IF POSSIBLE.  THE ACTIONS PROPOSED IN THE WETLANDS AT THIS SITE HAVE A GREATER POSITIVE MAGNITUDE OF IMPACT
FOR THOSE WETLANDS THAN NEGATIVE IMPACT.  EXISTING CONTAMINATION OF PESTICIDES WILL BE DESTROYED AND TAKEN
OUT OF THE BIOGEOCHEMICAL CYCLE OF THE ENVIRONMENT.  TABLE 18 DISPLAYS THE IMPACT DIFFERENT FUNCTIONS MAY
HAVE ON THE WETLANDS IN QUESTION.

S. EVALUATION OF ALTERNATIVES NOT SELECTED

THE NO ACTION ALTERNATIVE IS REQUIRED TO BE CONSIDERED IN THE NCP AS A BASELINE CASE.  UNDER THIS
ALTERNATIVE, NO WORK WILL BE PERFORMED TO IMPROVE SITE CONDITIONS, AND RECEPTORS WITHIN THE STUDY AREA WILL
CONTINUE TO BE SUBJECT TO EXISTING CONDITIONS.

THE NCP REQUIRES REMEDIAL ACTION TO BE TAKEN AT CERCLA SITES IN ORDER TO "PREVENT OR MINIMIZE THE RELEASE OF
HAZARDOUS SUBSTANCES" SO THAT THEY DO NOT "MIGRATE TO CAUSE SUBSTANTIAL DANGER TO PRESENT OR FUTURE PUBLIC
HEALTH OR WELFARE, OR TO THE ENVIRONMENT.".  THREE SOURCE AREAS HAVE BEEN IDENTIFIED WHICH EXHIBIT



CONTAMINANT LEVELS SUBSTANTIALLY IN EXCESS OF LOCAL OR NATIONAL BACKGROUND LEVELS FOR AGRICULTURAL OR ORCHARD
AREAS.  IN ADDITION, THE POTENTIAL EXISTS FOR UNACCEPTABLE HEALTH RISKS TO LOCAL RESIDENTS IF THESE AREAS ARE
BROUGHT UNDER MANAGEMENT FOR CROP PRODUCTION WITH ATTENDANT TILLAGE.

THEREFORE, THE NO ACTION ALTERNATIVE WOULD LEAVE CONTAMINANTS ON SOURCE AREAS IN EXCESS OF NORMAL BACKGROUND
LEVELS AS WELL AS IN EXCESS OF THOSE SUGGESTED BY RELEVANT ENVIRONMENTAL AND PUBLIC HEALTH
GUIDELINES.

IN ADDITION TO SOIL EROSION, ANY POTENTIAL DISTURBANCE OF THE SOIL WILL RELEASE DUST, RESULTING IN BOTH
DERMAL AND INHALATIONAL/INGESTIONAL EXPOSURES.  THERE IS NO INDICATION THAT THIS HAS OCCURRED IN THE PAST OR
THAT IT WILL OCCUR IN THE FUTURE.  HOWEVER, THE POTENTIAL EXISTS FOR CHANGES IN PRESENT LAND USE AT THE
SOURCE AREAS WHICH WOULD INVOLVE TILLAGE OF THESE SOILS.

ALTHOUGH CASUAL INTRUDERS AND TRESPASSERS ARE NOT VIEWED AS RECEPTORS AT THIS SITE, FARM ANIMALS COULD
REGULARLY COME INTO CONTACT WITH THE CONTAMINATED SOILS.  HORSES, AND POSSIBLY DAIRY CATTLE, COULD GRAZE ON
OR NEAR THE SOURCE AREAS AND THEREBY BE EXPOSED TO PESTICIDES IN THE SOIL OR IN THE VEGETATION.

THE MOST CRITICAL EXPOSURE PATHWAY AND SUBSEQUENT HEALTH RISK AT THE SITE IS THE INHALATION OF AND DERMAL
CONTACT WITH CONTAMINATED SOILS DURING AGRICULTURAL ACTIVITIES.  MANY OF THE PESTICIDES DETECTED IN THE
SOILS, ARE KNOWN OR SUSPECTED HUMAN CARCINOGENS.  RESIDUAL LEVELS OF PESTICIDES IN THE ORCHARD AREAS ARE
TYPICAL OF ORCHARD AREAS THROUGHOUT THE UNITED STATES.  HOWEVER, THE PESTICIDE PILE, PESTICIDE MIXING AREA,
AND THE PACKING SHED EXHIBITED LEVELS OF PESTICIDES THAT WERE SUBSTANTIAL IN EXCESS OF THE LOCAL AGRICULTURAL
OR ORCHARD LEVELS.

IN ADDITION TO THIS ROUTE OF EXPOSURE, THE POTENTIAL FOR FUTURE GROUNDWATER CONTAMINATION WAS EVALUATED IN
THE RI.  DETAILED CALCULATIONS WERE PRESENTED IN THE RI AND ARE SUMMARIZED HEREIN. THEORETICAL LEACHATE
CONCENTRATIONS WERE DEVELOPED FOR THE MAXIMUM CONCENTRATIONS OF 4,4'-DDT AND TOXAPHENE, BASED ON
SOIL/SEDIMENT ADSORPTION COEFFICIENTS.  TRAVEL TIME THROUGH THE UNSATURATED ZONE AND THEORETICAL WATER TABLE
INPUT CONCENTRATIONS WERE PREDICTED USING AN UNSATURATED ZONE ASSESSMENT MODEL.

RESULTS OF THIS MODELING INDICATED THAT APPROXIMATELY 250 YEARS WOULD ELAPSE BEFORE THE DDT REACHED THE WATER
TABLE.  HOWEVER, THE CONCENTRATIONS WOULD BE SO LOW THAT INGESTION OF THE ACTUAL PERCOLATE
WOULD RESULT IN A RISK OF 3.7 X 10-7 (OR 1 ADDITIONAL CASE OF CANCER IN AN EXPOSED POPULATION OF 2.7 MILLION
PEOPLE).

ARSENIC REMAINS BOUND TO THE SOIL PARTICLES AND IS NOT LIKELY TO MOVE INTO THE GROUNDWATER WITHIN THE
OBSERVED RANGE OF PH.  ARSENIC WAS NOT DETECTED AT CONCENTRATIONS IN EXCESS OF THE LABORATORY DETECTION
LIMIT IN ANY OF THE GROUNDWATER SAMPLES COLLECTED AT THIS SITE.

IT IS EVIDENT THAT, EVEN UNDER WORST-CASE CONDITIONS, THERE IS LITTLE APPARENT POTENTIAL FOR GROUNDWATER
CONTAMINATION AT THE LEETOWN PESTICIDE SITE.
 
THE GENERATION OF FUGITIVE DUST FROM THE THREE SOURCE AREAS IS NOT CREATING ANY SIGNIFICANT RISK AT THE
PRESENT TIME.  UNDER WORST-CASE CONDITIONS, THE GREATEST RISK (4.4 X 10-8) WAS PRESENTED BY THE
PESTICIDE PILE.

NO ACTION IN THE SOURCE AREAS WILL CONTINUE TO EXPOSE FARM ANIMALS GRAZING THESE AREAS OR EATING SILAGE GROWN
IN THESE AREAS.  IT IS DIFFICULT TO QUANTIFY THE RISKS TO FARM ANIMALS, BUT EXPOSURES COULD
OCCUR EITHER THROUGH DERMAL CONTACT OR THROUGH INGESTION OF VEGETATION THAT HAS TAKEN UP PESTICIDES.  HUMAN
EXPOSURE VIA THIS ROUTE IS CONSIDERED MINIMAL.

FOR ALTERNATIVE 2, NO ACTION-MONITORING, WOULD PRESENT THE SAME POTENTIAL PUBLIC HEALTH RISKS AS DESCRIBED IN
THE NO-ACTION OPTION. HOWEVER, A MULTI-MEDIA SAMPLING PROGRAM WILL BE ESTABLISHED FOR EARLY DETECTION OF ANY
MIGRATION OF CONTAMINANTS IN THE ENVIRONMENT.
 
ALTERNATIVE 3 INVOLVES CAPPING THE CONTAMINANTS, AFTER CONSOLIDATION, WITH A SOIL COVER.  SINCE THE STATE
REGULATIONS FOR THE DISPOSAL OF HAZARDOUS SUBSTANCES ARE SOMEWHAT MORE STRINGENT THAN THE FEDERAL RCRA
STANDARDS, ALL STATE STANDARDS WOULD NOT BE FULFILLED. DUE, IN PART, TO THE PRESENCE OF HIGHLY FOLDED
CARBONATE BEDROCK UNDERLYING THE ROBINSON PROPERTY, THE PROJECT AREA DOES NOT MEET ALL CONDITIONS FOR SITING
A PERMANENT HAZARDOUS WASTE FACILITY.

WITH RESPECT TO LAND USE, THE CONSTRUCTION OF A CAPPED DEPOSIT WOULD REQUIRE A LONG-TERM RESERVATION OF LAND
ON THE ROBINSON PROPERTY, IN ORDER TO PROTECT THE INTEGRITY OF THE CAP SYSTEM.  ADMINISTRATIVE CONSTRAINTS



WOULD BE REQUIRED REGARDING FUTURE USE OF THIS AREA.

ALTERNATIVE 4 DIRECTS THAT A MULTI-MEDIA CAP BE CONSTRUCTED ON THE ROBINSON PROPERTY OVER THE CONSOLIDATED
CONTAMINATED SOILS.  THIS ALTERNATIVE WOULD INCLUDE MOST OF THE DESIGN RECOMMENDATIONS DETAILED IN THE
CAPPING REGULATIONS UNDER RCRA.  AS IN ALTERNATIVE 3 THIS OPTION DOES NOT MEET ALL CONDITIONS FOR SITING A
PERMANENT HAZARDOUS WASTE FACILITY.  IN ADDITION ADMINISTRATIVE CONSTRAINTS ON LAND USE WOULD BE NECESSARY
FOR THIS OPTION.

ALTERNATIVE 5 DESCRIBES CONSTRUCTION OF A PERMANENT ON-SITE LANDFILL FOR DISPOSAL OF THE WASTES IN QUESTION. 
THIS LANDFILL WILL MEET ALL SUBSTANTIVE REQUIREMENTS OF RCRA FOR CONSTRUCTION OF HAZARDOUS WASTE LANDFILLS. 
THIS OPTION, AGAIN, HAS THE SAME RESTRICTIONS AS DESCRIBED IN ALTERNATIVES 3 AND 4.

ALTERNATIVE 6 CALLS FOR OFF-SITE DISPOSAL OF THE CONTAMINATED MATERIAL.  THIS OPTION WAS NOT CHOSEN MAINLY
BECAUSE IT IS NOT THE MOST ENVIRONMENTALLY SECURE OPTION.  THE PREFERRED OPTION OFFERS THE DESTRUCTION OF
CONTAMINATION AS OPPOSED TO THIS ALTERNATIVE WHICH ONLY TRANSPORTS THE CONTAMINATED SOILS AND MATERIAL FROM
ONE AREA TO ANOTHER. IN ADDITION, TREATMENT THROUGH INCINERATION WAS CONSIDERED BEFORE DISPOSAL.  THIS OPTION
IS NOT THE MOST COST-EFFECTIVE METHOD OF TREATING THE CONTAMINATION, (THE PREFERRED OPTION OFFERS TREATMENT
FOR ABOUT $6 MILLION LESS), THEREFORE IT WAS ELIMINATED FROM CONSIDERATION.  AN ALTERNATIVE MATRIX WHICH
COMPARES ALL CATEGORIES OF CONSIDERATION BETWEEN EACH ALTERNATIVE IS FOUND IN TABLE 19.

T. PROPOSED ACTION

WE REQUEST YOUR APPROVAL OF THE RECOMMENDED REMEDIAL ALTERNATIVE. THE ESTIMATED BASE CAPITAL COST FOR THIS
OPTION IS $1,014,000.

OPERATION AND MAINTENANCE COSTS FOR THE ESTIMATED REQUIRED TWO YEARS ARE APPROXIMATELY $17,500.  THE BASE
PRESENT-WORTH COSTS FOR DESIGN AND IMPLEMENTATION OF THE ONSITE TREATMENT ALTERNATIVE IS $1,116,000.

   #TMA
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                              RESPONSIVENESS SUMMARY

                              LEETOWN PESTICIDE SITE
                         JEFFERSON COUNTY, WEST VIRGINIA

                                    MARCH 1986

THIS COMMUNITY RELATIONS RESPONSIVENESS SUMMARY IS DIVIDED INTO THE FOLLOWING SECTIONS:

   SECTION I:     OVERVIEW - A DISCUSSION OF THE EPA'S PREFERRED REMEDIAL
                  ACTION ALTERNATIVE AND ANTICIPATED PUBLIC REACTION TO
                  THIS ALTERNATIVE.

   SECTION  II:   BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS - A
                  BRIEF HISTORY OF THE COMMUNITY'S INTEREST IN AND
                  INVOLVEMENT WITH THE LEETOWN PESTICIDE SITE, INCLUDING A
                  DISCUSSION OF CONCERNS RAISED BY COMMUNITY MEMBERS AND
                  OFFICIALS DURING REMEDIAL PLANNING ACTIVITIES.

   SECTION III:   SUMMARY OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC
                  COMMENT PERIOD AND AGENCY RESPONSES - A SUMMARY OF
                  COMMENTS CATEGORIZED BY TOPIC AND FOLLOWED BY EPA
                  RESPONSES.

   SECTION IV:    REMAINING CONCERNS - A DESCRIPTION OF REMAINING COMMUNITY
                  CONCERNS THAT SHOULD BE CONSIDERED AS THE EPA AND THE
                  STATE OF WEST VIRGINIA DEPARTMENT OF NATURAL RESOURCES
                  (WVDNR) CONDUCT THE REMEDIAL DESIGN AND REMEDIAL ACTION
                  AT THE LEETOWN PESTICIDE SITE.

IN ADDITION TO SECTIONS I THROUGH IV, A LIST OF EPA COMMUNITY RELATIONS ACTIVITIES CONDUCTED AT THE LEETOWN
PESTICIDE SITE IS INCLUDED AS ATTACHMENT A OF THIS RESPONSIVENESS SUMMARY.

I. OVERVIEW

THE REMEDIAL INVESTIGATION (RI) REPORT AND THE FEASIBILITY STUDY (FS) REPORT WERE RELEASED TO THE PUBLIC FOR
REVIEW AND COMMENT ON MARCH 6, 1986.  THIS MARKED THE OPENING OF THE COMMENT PERIOD, WHICH EXTENDED TO
MARCH 27.  DURING THE COMMENT PERIOD, THE EPA RECOMMENDED A PREFERRED REMEDIAL ALTERNATIVE FROM AMONG THE
SEVEN ALTERNATIVES PRESENTED IN THE FS REPORT.

THE RECOMMENDED ALTERNATIVE WAS DESCRIBED IN DETAIL IN SECTION 3.0 OF THE REPORT AS ALTERNATIVE NO 7.  THIS
ALTERNATIVE CONSISTS OF CONSOLIDATING CONTAMINATED SOILS FROM THREE SOURCE AREAS INTO A SPECIALLY-PREPARED
TREATMENT BED AND SATURATING THE SOILS WITH WATER TO PROMOTE BIOLOGICAL DEGRADATION OF THE PESTICIDES.  THE
PROGRESS OF THE BIODEGRADATION WILL BE MONITORED UNTIL PESTICIDE LEVELS HAVE BEEN
REDUCED TO ACCEPTABLE LEVELS.  THE TREATMENT BED WILL THEN BE DISASSEMBLED AND THE SOILS WILL BE REGRADED TO
BLEND WITH THE SURROUNDING AREA.  POST-CLOSURE GROUNDWATER MONITORING WOULD BE CONDUCTED FOR TWO YEARS.

COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD SUGGEST THAT THE GENERAL PUBLIC DOES NOT OBJECT TO THE
RECOMMENDED ALTERNATIVE AND IS SUPPORTIVE OF THE INTENT TO RESTORE THE LAND TO A USABLE CONDITION. LOCAL
OFFICIALS, HOWEVER, OBJECTED TO THE REMEDIAL ACTION ALTERNATIVE ON THE BASIS OF COST.  THEY VOICED A
PREFERENCE FOR BUYING THE PROPERTY IN QUESTION, FENCING IT, AND RESTRICTING ITS USE VIA RESTRICTIVE COVENANTS
PLACED ON THE DEED.  EPA REJECTED THIS PROPOSAL ON THE GROUNDS THAT LAND ACQUISITION FOR THE PURPOSE OF
RESTRICTING ITS USE WAS NOT PERMITTED BY EPA POLICY.  IN ADDITION, EPA QUESTIONS THE FACT THAT LAND USE
RESTRICTIONS COULD BE GUARANTEED VIA A COVENANT ON THE DEED.

II. BACKGROUND OF COMMUNITY INVOLVEMENT AND CONCERNS

THE LEETOWN PESTICIDE SITE HISTORY IS BELIEVED TO DATE BACK TO 1975.  AT THAT TIME, A FIRE OCCURRED AT THE
MILLER CHEMICAL COMPANY PLANT IN NEARBY RANSON, WEST VIRGINIA.  SOMETIME PRIOR TO 1981, PESTICIDE-
CONTAMINATED WASTE/DEBRIS ALLEGEDLY RESULTING FROM THAT FIRE WERE PLACED ON LAND PRESENTLY OWNED BY JULIAN
AND LUOLA ROBINSON (I.E., THE ROBINSON PROPERTY).  IT WAS ALSO ALLEGED THAT, AT ABOUT THIS SAME TIME, DEBRIS
FROM THE FIRE WERE LANDFARMED ON LANDS NOW BELONGING TO MR. WILLARD LLOYD, AND TERMED THE "SUSPECTED



PESTICIDE LANDFARM" IN THE RI REPORT.
 
TWO ORCHARDS ALSO FORMERLY OCCUPIED LANDS WITHIN THE AREA OF THE STUDY. THE LARGEST OF THESE, THE FORMER
JEFFERSON ORCHARD, INCLUDED ABOUT 170 ACRES OF LAND ON EITHER SIDE OF ROUTE 15/1 (JEFFERSON ROAD). OF THIS
AREA, THE LAND EAST OF ROUTE 15/1 INCLUDED A 25-ACRE TRACT WHICH IS PRESENTLY THE ROBINSON PROPERTY.  THE
SECOND ORCHARD WAS THE FORMER CRIMM ORCHARD, OCCUPYING A TRACT OF ABOUT 46 ACRES TO THE SOUTHEAST OF THE
JEFFERSON ORCHARD.  BOTH OF THESE ORCHARDS INCLUDED AREAS DEDICATED TO THE MIXING OF PESTICIDES FOR SPRAY
APPLICATION.

IN ADDITION TO THE FOREGOING AREAS INVESTIGATED DURING THE RI, THERE ARE TWO ACTIVE LANDFILLS IN THE STUDY
AREA.  THESE INCLUDE THE JEFFERSON COUNTY LANDFILL AND A LANDFILL ASSOCIATED WITH THE WEST VIRGINIA
DEPARTMENT OF HIGHWAYS MAINTENANCE GARAGE AT THE INTERSECTION OF ROUTES 15 AND 15/1.

PUBLIC ATTENTION WAS FIRST FOCUSED ON THE SITE IN APRIL 1983, WHEN LOCAL NEWSPAPERS REPORTED THE REMOVAL OF
THE PESTICIDE PILE ON THE ROBINSON PROPERTY.  THE PILE WAS REMOVED BY THE MILLER CHEMICAL COMPANY UNDER THE
DIRECT SUPERVISION OF THE EPA AND WVDNR.  ALTHOUGH COOPERATING IN THE CLEANUP ACTION, MILLER CHEMICAL COMPANY
EXPRESSLY DENIED ANY RESPONSIBILITY FOR THE CONTAMINATION EMANATING FROM THE PILE.

IN AUGUST OF 1984 APPROXIMATELY 40 RESIDENTS ATTENDED A PUBLIC MEETING CONDUCTED BY THE EPA TO DISCUSS THE
WORK PLAN FOR THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY.  ALSO, AT ABOUT THIS TIME, THREE PUBLIC FORUMS ON
GROUNDWATER QUALITY IN THE SHENANDOAH VALLEY WERE CONDUCTED BY THREE SEPARATE INTEREST GROUPS:  THE LEAGUE OF
WOMEN VOTERS, STATE REPRESENTATIVE THOMAS STEPTOE, JR., AND THE LOCAL REGION IV PLANNING    COMMISSION. 
THREE LOCAL CITIZENS' GROUPS THAT EXPRESSED CONCERN OVER    THE LEETOWN PESTICIDE SITE WERE THE CITIZEN'S
ACTION GROUP, THE    JEFFERSON COUNTY LEAGUE OF WOMEN VOTERS AND THE POTOMAC VALLEY CHAPTER
OF THE NATIONAL AUDUBON SOCIETY.

CONCERNS EXPRESSED AT THE AUGUST 1984 PUBLIC MEETING INCLUDED THE FOLLOWING:

   1. CONCERN THAT MONEY WAS SEEMINGLY BEING WASTED IN SINGLING OUT THE
      LEETOWN PESTICIDE SITE FOR SCRUTINY WHEN THE ENTIRE COUNTY AND MUCH
      OF THE STATE HAD BEEN SPRAYED WITH DDT.

   2. CONCERN THAT THE RI/FS WAS POSSIBLY BEING PERFORMED TO ADVANCE SOME
      HIDDEN AGENDA OF THE NATIONAL FISHERIES CENTER, LOCATED WITHIN THE
      GENERAL STUDY AREA.

   3. CONCERN THAT JEFFERSON COUNTY HAD AN UNUSUALLY HIGH INCIDENCE OF
      CANCER, ESPECIALLY IN YOUNG WOMEN.

   4. CONCERN THAT THE JEFFERSON COUNTY LANDFILL HAD BEEN UNFAIRLY INCLUDED
      IN THE STUDY.

III. SUMMARY OF PUBLIC COMMENTS RECEIVED DURING PUBLIC COMMENT PERIOD AND AGENCY RESPONSES

COMMENTS RAISED DURING THE LEETOWN PESTICIDE SITE PUBLIC COMMENT PERIOD ARE SUMMARIZED BRIEFLY BELOW.  THE
COMMENT PERIOD WAS HELD FROM MARCH 6 TO MARCH 27, 1986 TO RECEIVE COMMENTS FROM THE PUBLIC ON THE DRAFT
FEASIBILITY STUDY (FS).  THE COMMENTS RECEIVED DURING THE COMMENT PERIOD ARE CATEGORIZED BY RELEVANT TOPICS. 
AT THE TIME OF THE PUBLIC COMMENT PERIOD, EPA HAD FOCUSED ON ALTERNATIVE NO. 7 (ONSITE TREATMENT) AS THE
PREFERRED ALTERNATIVE.

REMEDIAL ALTERNATIVE PREFERENCES

   1. THE JEFFERSON COUNTY COMMISSIONERS SUGGESTED THAT PURCHASE OF THE
      PROPERTY AND INSTITUTION OF RESTRICTIVE COVENANTS ON THE DEED TO
      PRECLUDE ACCESS AND/OR TILLAGE OF THE CONTAMINATED SOILS IN THE
      FUTURE COULD BE AN EFFECTIVE MEANS OF ADDRESSING PUBLIC HEALTH
      CONCERNS.  THE RISK ASSESSMENT PERFORMED AS PART OF THE RI REPORT
      INDICATED THAT UNACCEPTABLE ADDITIONAL CANCER RISK WOULD ONLY OCCUR
      IN A SITUATION IN WHICH INDIVIDUALS INHALED DUST EMISSIONS FROM THESE
      AREAS DURING TILLAGE.

      EPA RESPONSE:  BEYOND THE FACT THAT LAND PURCHASE FOR THE PURPOSE OF
      RESTRICTING ACCESS TO CONTAMINATED AREAS IS NOT AN ALLOWABLE USE OF



      SUPERFUND MONIES, THE EPA IS CONCERNED THAT RESTRICTIVE COVENANTS MAY
      NOT ENSURE THAT ACCESS IS PERMANENTLY CONTROLLED.

TECHNICAL QUESTIONS/CONCERNS REGARDING REMEDIAL ALTERNATIVES

   1. ONE COMMENTOR QUESTIONED THE DEPTH TO WHICH PESTICIDE CONTAMINATION
      EXTENDS IN THE AREAS OF CONTAMINATED SOIL, AND FURTHER SUGGESTED THAT
      A POSSIBLE MEANS OF CONTROL WOULD BE TO PLOW THE CONTAMINATED SOILS
      UNDER, BELOW THE DEPTH GENERALLY PENETRATED DURING NORMAL TILLAGE
      OPERATIONS (6-8 INCHES).

      EPA RESPONSE:  THE DEPTH OF CONTAMINATION BY PESTICIDES HAS BEEN
      FOUND TO BE ABOUT 6-8 INCHES, ALTHOUGH ADDITIONAL INVESTIGATION IS
      NECESSARY IN THOSE AREAS FOUND TO BE CONTAMINATED AT THE SURFACE TO
      MORE PRECISELY DEFINE THE VERTICAL (AND HORIZONTAL) EXTENT OF
      CONTAMINATION FOR THE PURPOSES OF TAKING REMEDIAL ACTION.

   2. A COMMENTOR WANTED TO KNOW THE LENGTH OF TIME REQUIRED FOR DDT TO
      DEGRADE NATURALLY IN THE ENVIRONMENT.

      EPA RESPONSE:  THE EXACT DURATION REQUIRED FOR COMPLETE DEGRADATION
      OF THE DDT IS NOT KNOWN; HOWEVER, IT IS KNOWN THAT ONE OF THE REASONS
      FOR THE PERSISTENCE OF DDT AND OTHER CHLORINATED HYDROCARBON
      PESTICIDES IS THEIR RESISTANCE TO BIODEGRADATION.  BIODEGRADATION OF
      THESE PESTICIDES IS OPTIMIZED UNDER ANAEROBIC (I.E., WITHOUT AIR)
      CONDITIONS; NATURAL CONDITIONS ARE PREDOMINANTLY AEROBIC IN THE
      SURFACE SOILS.  ONE OF THE PRINCIPLES EMPLOYED BY THE PROPOSED
      BIODEGRADATION PROCESS OUTLINED IN THE FS IS TO CREATE AN ANAEROBIC
      ENVIRONMENT TO ENHANCE THE SPEED WITH WHICH THE PESTICIDES ARE DEGRADED.

   3. A COMMENTOR QUESTIONED HOW THE LEAD AND ARSENIC LEVELS FOUND
      COINCIDENT WITH THE ORGANIC PESTICIDES WOULD BE HANDLED BY THE ONSITE
      TREATMENT TECHNOLOGY.

      EPA RESPONSE:  THE PREFERRED ALTERNATIVE WILL NOT REDUCE LEAD OR
      ARSENIC LEVELS.  THE LEAD AND ARSENIC LEVELS FOUND COINCIDENT WITH
      THE MOST INTENSIVE PESTICIDE CONTAMINATION APPEAR TO BE CONSISTENT
      WITH LEVELS DOCUMENTED BY THE LITERATURE AND BY FIELD SAMPLING AT THE
      LEETOWN PESTICIDE SITE TO OCCUR IN ORCHARD AREAS.  THESE LEVELS OF
      LEAD AND ARSENIC APPARENTLY HAVE RESULTED FROM USE OF LEAD ARSENATES
      AS PESTICIDES, AND, THEREFORE, DID NOT ARISE AS A RESULT OF DISPOSAL
      OF HAZARDOUS WASTES, BUT, RATHER, AS A RESULT OF USE OF
      AGRICHEMICALS.  THOSE LEVELS FOUND ARE CONSISTENT WITH ORCHARD
      BACKGROUND LEVELS IN BOTH THE LEETOWN AREA AND OTHER ORCHARDS IN THE
      UNITED STATES.  BASED ON THIS, THE DECISION NOT TO MITIGATE LEVELS OF
      LEAD AND ARSENIC HAS BEEN MADE.

   4. A COMMENTOR REQUESTED INFORMATION REGARDING THE CONTENTS OF THE DRUMS
      IN THE FORMER CRIMM ORCHARD PACKING SHED.

      EPA RESPONSE:  THE DRUMS AT THE CRIMM ORCHARD CONTAINED PESTICIDE
      MATERIAL.  THE EPA PRESENTED AN OVERVIEW OF THE CONTAMINANT LEVELS
      FOUND AT EACH OF THE SUSPECTED SOURCES OF CONTAMINATION.  FOR MORE
      DETAILED INFORMATION REGARDING CONTAMINANT LEVELS, THE EPA REFERRED
      THE PUBLIC TO THE RI REPORT WHICH IS AVAILABLE AT THE CHARLES TOWN
      LIBRARY, AS WELL AS IN THE OFFICES OF THE COUNTY COMMISSIONERS.

   5. A COMMENTOR ASKED WHERE THE OFFSITE DISPOSAL WOULD OCCUR, IF REQUIRED.

      EPA RESPONSE:  THERE ARE A LIMITED NUMBER OF DISPOSAL SITES APPROVED
      FOR RECEIPT OF HAZARDOUS MATERIALS UNDER THE RESOURCE CONSERVATION
      AND RECOVERY ACT (RCRA).  THE ONLY SITES AVAILABLE IN THE
      NORTHEASTERN U. S. ARE IN OHIO AND NEW YORK.



   6. A COMMENTOR QUESTIONED THE SCHEDULE FOR FUTURE ACTIVITIES, ASSUMING
      APPROVAL OF ADDITIONAL MONIES FOR SUPERFUND.

      EPA RESPONSE:  FOLLOWING THE CLOSE OF THE PUBLIC COMMENT PERIOD, EPA
      WILL PREPARE A FORMAL RECORD OF DECISION (ROD) IDENTIFYING THE
      RECOMMENDED ALTERNATIVE.  AS SOON AS THE ROD IS FINALIZED AND MONIES
      BECOME AVAILABLE, EPA WILL INITIATE DESIGN OF THE ALTERNATIVE SINCE
      THIS IS A RELATIVELY SIMPLE DESIGN PROBLEM, A PERIOD OF THREE TO SIX
      MONTHS WILL BE REQUIRED FOR COMPLETE DESIGN.  AFTER SELECTION OF A
      CONSTRUCTION SUBCONTRACTOR, ABOUT TWO MONTHS WILL BE REQUIRED FOR
      CONSTRUCTION, ASSUMING FAVORABLE WEATHER CONDITIONS.

   7. ONE COMMENTOR QUESTIONED WHETHER WASTES OTHER THAN THOSE FROM THE
      LEETOWN PESTICIDE SITE COULD BE PLACED IN ANY ONSITE LANDFILL
      CONSTRUCTED AS PART OF REMEDIAL ACTION AT THE SITES.

      EPA RESPONSE:  ANY ONSITE LANDFILL OR CAPPED DEPOSIT WOULD BE
      CONSTRUCTED WITH CAPACITY ONLY GREAT ENOUGH TO HOUSE CONTAMINATED
      SOILS AND OTHER CONTAMINATED MATERIALS FROM ANCILLARY CONSTRUCTION
      (E.G., ROADWAYS, DECONTAMINATION PADS) FROM THE THREE SITES
      IDENTIFIED.  NO OTHER MATERIALS WOULD BE PLACED INTO THE DISPOSAL AREAS.

PUBLIC HEALTH/ENVIRONMENTAL CONCERNS

   1. ONE COMMENTOR ASKED WHETHER THE CUMULATIVE EFFECT OF ALL PESTICIDES
      FOUND AT THE LEETOWN SITE HAD BEEN CONSIDERED IN THE DEVELOPMENT OF
      THE RISK ASSESSMENT.

      EPA RESPONSE:  THE EPA INDICATED THAT THE RISKS HAD BEEN ESTIMATED
      THROUGH A COMPLEX MODELING PROCESS WHICH TAKES INTO CONSIDERATION ALL
      REASONABLE CONTAMINANT MIGRATION PATHWAYS, EXPOSURE DURATIONS, AND
      EXPOSED POPULATIONS, AND THAT CUMULATIVE EFFECTS HAD BEEN CONSIDERED.

   2. A COMMENTOR QUESTIONED WHETHER A HEALTH STUDY (I.E., EPIDEMIOLOGICAL
      STUDY) HAD BEEN DONE IN CONCERT WITH THE RI/FS.  OTHER COMMENTORS
      SUGGESTED THAT THERE IS A CANCER PROBLEM IN JEFFERSON COUNTY,
      PRESUMABLY AS A RESULT OF THE INTENSIVE ORCHARD DEVELOPMENT IN THE
      AREA AND THE FACT THAT MANY OF THE FORMER ORCHARDS ARE PRESENTLY THE
      SITES OF RESIDENTIAL DEVELOPMENTS.

      EPA RESPONSE:  EPA INDICATED THAT NO EPIDEMIOLOGICAL STUDY HAD BEEN
      PERFORMED, AND THAT, RATHER THAN FOCUSING ON PAST EFFECTS, THE
      ATTEMPT IN DEVELOPING THE RISK ASSESSMENT HAS BEEN TO ESTIMATE THE
      RISK TO BOTH THE GENERAL PUBLIC AND THE ENVIRONMENT BASED ON CURRENT
      LEVELS OF CONTAMINANTS FOUND DURING THE RI, AS WELL AS POSTULATED
      MIGRATION OF THESE CONTAMINANTS TO POTENTIAL RECEPTORS.

      THE WVDNR INDICATED THAT MORTALITY RECORDS NECESSARY TO INVESTIGATE
      THE INCIDENCE OF CANCER IN JEFFERSON COUNTY COULD BE OBTAINED VIA THE
      STATE PUBLIC HEALTH OFFICE.  THIS IS, HOWEVER, BEYOND THE SCOPE OF
      THE PRESENT STUDY.

   3. A FORMER RESIDENT INDICATED THAT HER DOMESTIC WELL HAD "GONE BAD" IN
      1980, EXHIBITING A "KEROSENE" ODOR, AND THAT SHE WAS AWARE OF FOUR
      WELLS WHICH HAD BECOME UNFIT FOR USE IN THE LEETOWN AREA.  ALTHOUGH
      THE NUS SAMPLING OF HER WELL IN AUGUST 1984 FOUND NO EVIDENCE OF
      CONTAMINATION, SHE INDICATED THAT THE PROBLEM WAS MOST EVIDENT IN THE
      SPRING AND FALL DURING HIGH WATER TABLE CONDITIONS.  THIS FORMER
      RESIDENT COMPLAINED OF CHRONIC HEALTH PROBLEMS POSSIBLY ATTRIBUTED TO
      THE WATER QUALITY IN THE DOMESTIC WELL.  ALTHOUGH THIS INDIVIDUAL HAS
      MOVED FROM THE LEETOWN AREA, THE WELL IN QUESTION IS STILL BEING USED
      BY THE CURRENT OCCUPANT OF THE RESIDENCE.



      EPA RESPONSE:  EPA INDICATED THAT THE RESIDENT'S WELL HAD BEEN
      SAMPLED AND FOUND TO BE UNCONTAMINATED, AND THAT NO FURTHER SAMPLING
      HAD OCCURRED TO ESTABLISH WHETHER SEASONAL CONDITIONS MAY EXERT AN
      EFFECT ON THE CONTAMINATION OF THE WELL.

   4. SEVERAL COMMENTORS QUESTIONED THE MANNER IN WHICH RISKS HAD BEEN
      DETERMINED AND ASKED WHETHER AN "ACCEPTABLE" LEVEL OF DDT RESIDUAL
      IN SOIL HAD BEEN ESTABLISHED.

      EPA RESPONSE:  RISKS WERE DETERMINED ON THE BASIS OF DETAILED
      MODELING OF THE VARIOUS EXPOSURE PATHWAYS, WITH SPECIFIC ASSUMPTIONS
      REGARDING THE DURATION OF EXPOSURE AND TYPE OF EXPOSURE (I.E., DERMAL
      CONTACT, INHALATION, INGESTION) TO THE VARIOUS RECEPTORS.  THE ACTUAL
      CALCULATIONS ARE AVAILABLE IN APPENDIX E TO THE RI REPORT.  NO
      SPECIFIC "ACCEPTABLE" LEVEL OF DDT RESIDUAL IN SOIL WAS FOUND.
      ACTION LEVELS, THAT IS, TARGET LEVELS FOR REMEDIATION OF THE SITE TO
      REDUCE THE RISK TO AN ACCEPTABLE LEVEL, ARE REPORTED IN SECTION 8.0
      OF THE RI REPORT.

   5. ONE COMMENTOR ASKED IF BEEF CATTLE HAD BEEN INCLUDED IN THE RISK
      ASSESSMENT SCENARIOS.

      EPA RESPONSE:  BEEF CATTLE WERE NOT SPECIFICALLY INCLUDED IN THE RISK
      ASSESSMENT CALCULATIONS.  HOWEVER, THE MAJORITY COMMODITY PRODUCED
      FROM LIVESTOCK IN THE IMMEDIATE AREA IS MILK.  CALCULATIONS WERE
      PERFORMED TO DEMONSTRATE THAT THE RISK TO THE GENERAL POPULATION FROM
      INGESTING MILK PRODUCED FROM CATTLE IN THE SITE AREA WAS WITHIN
      ACCEPTABLE LIMITS.

   6. IN RESPONSE TO ITEM NO. 5 OF THIS SECTION, A COMMENTOR QUESTIONED
      WHETHER MILK FROM THE DAIRY CATTLE HAD ACTUALLY BEEN TESTED.

      EPA RESPONSE:  UNDER THE SCOPE OF WORK OF THE SITE INVESTIGATION
      EPA'S OBJECTIVE WAS TO DETERMINE WHETHER THE PESTICIDE RESIDUAL
      LEVELS IN THE SOIL COULD PRODUCE A HEALTH RISK VIA INGESTION OF MILK
      FROM CATTLE GRAZING ON SUCH AREAS AND/OR FED SILAGE PRODUCED ON
      THESE AREAS.  NO SPECIFIC AUTHORITY EXISTS FOR EPA TO ENGAGE IN A
      PROGRAM OF MONITORING OF PESTICIDE LEVELS IN MILK FROM DAIRY CATTLE.
      PERIODIC MONITORING IS UNDERTAKEN BY THE MARYLAND AND VIRGINIA MILK
      PRODUCERS ASSOCIATION AND SEVERE PENALTIES ARE IMPOSED ON THOSE
      MEMBERS OF THE ASSOCIATION WHOSE MILK IS FOUND TO CONTAIN PESTICIDES
      IN EXCESS OF THE ACCEPTABLE THRESHOLD LIMITS.

   7. COMMENTORS ASKED WHETHER STUDIES HAD BEEN DONE TO DETERMINE THE
      LEVELS OF PESTICIDES WHICH MIGHT BE EXPECTED TO BE FOUND IN GARDEN
      CROPS.  IN PARTICULAR, ONE FORMER RESIDENT INDICATED THAT HER FAMILY
      GARDEN HAD BEEN ADJACENT TO THE CRIMM ORCHARD PROPERTY TO THE WEST.

      IN ADDITION, COMMENTORS QUESTIONED HOW THE DAIRY CATTLE ACQUIRED THE
      PESTICIDES IN THEIR SYSTEMS.

      EPA RESPONSE:  UPTAKE OF PESTICIDES BY GARDEN VEGETABLES IS SPECIFIC
      TO THE PARTICULAR VEGETABLE CROP BEING CONSIDERED.  EPA DID SAMPLE
      AND ANALYZE CORN GRAIN FROM THE SUSPECTED PESTICIDE LANDFARM AREA,
      AND DID NOT FIND PESTICIDES IN THE GRAIN ABOVE DETECTABLE LEVELS.

      WITH RESPECT TO THE GARDEN ADJACENT TO THE CRIMM ORCHARD, WHILE THE
      GARDEN MAY HAVE BEEN ADJACENT TO THE ORCHARD, THE MOST INTENSIVE
      CONTAMINATION FOUND AT THE ORCHARD WAS AT THE FORMER PACKING SHED,
      WHICH IS LOCATED IN THE CENTRAL PORTION OF THE PROPERTY, A
      SIGNIFICANT DISTANCE FROM ADJACENT PROPERTIES TO THE WEST.

      BASED ON PREVIOUS STUDIES, LITTLE SYSTEMIC UPTAKE OF PESTICIDES HAS



      BEEN RECORDED IN CORN.  CATTLE APPEAR TO ACQUIRE PESTICIDES THROUGH
      ACTUAL INGESTION OF CONTAMINATED SOILS.

   8. SEVERAL COMMENTORS NOTED THAT ABANDONED ORCHARDS IN THE LEETOWN AREA
      WERE NOW HOUSING DEVELOPMENTS AND QUESTIONED WHAT WOULD HAPPEN IF THE
      ORCHARDS WITHIN THE STUDY AREA WERE PUT TO THE SAME USE.

      EPA RESPONSE:  EPA NOTED THAT THE ONLY EXPOSURE PATHWAY FOUND IN
      CONJUNCTION WITH THE CONTAMINANT LEVELS AT THE STUDY AREA SITES TO
      PRODUCE AN UNACCEPTABLE HEALTH RISK WAS THAT OF INHALATION OF DUST
      EMISSIONS FROM TILLAGE OPERATIONS.  IF THE AREAS WERE TO BECOME
      HOUSING DEVELOPMENTS,  THE SAME CONSIDERATIONS WOULD PREVAIL RELATIVE
      TO ACTIVITIES WHICH WOULD GENERATE DUST EMISSIONS.  HOWEVER, THE
      FINAL RISK LEVEL PRESENTED FROM TILLAGE OPERATIONS IS A CHRONIC LEVEL
      BASED ON 40 YEARS OF ANNUAL TILLING AND INHALATION OF THE DUST
      PARTICLES.  CONSTRUCTION ACTIVITIES ASSOCIATED WITH DEVELOPMENT WOULD
      NOT TAKE PLACE OVER A LONG PERIOD OF TIME.  THEREFORE, THE SHORTENED
      EXPOSURE DURATION GREATLY REDUCES THE ASSOCIATED RISK.

PUBLIC PARTICIPATION PROCESS

   1. ONE COMMENTOR QUESTIONED WHETHER MARCH 27 WAS THE FINAL DATE FOR
      SUBMISSION OF COMMENTS, AND ALSO WHAT FORM THE SUBMISSION HAD TO TAKE.

      EPA RESPONSE:  MARCH 27 IS THE FINAL DATE FOR RECEIPT OF COMMENTS.
      THESE COMMENTS CAN BE EITHER WRITTEN OR VERBAL.  NAMES AND PHONE
      NUMBERS OF EPA CONTACTS FOR SUBMISSION OF COMMENTS WERE PROVIDED TO
      THOSE ATTENDING THE MEETING.

COSTS/FUNDING ISSUES

   1. A COMMENTOR ASKED FOR CLARIFICATION BETWEEN ALTERNATIVE NO. 7 (ONSITE
      TREATMENT) AND ALTERNATIVE 6B (OFFSITE DISPOSAL WITH TREATMENT),
      INFERRING THAT THE ONLY DIFFERENCE WAS IN THE HIGHER COST OF THE
      LATTER ALTERNATIVE ($7M VS $1M).

      EPA RESPONSE:  EPA INDICATED THAT WHILE BOTH ALTERNATIVES WOULD
      ACHIEVE DESTRUCTION OF THE WASTES, THE ONSITE TREATMENT ALTERNATIVE
      WOULD NOT REQUIRE TRANSPORT OF THE CONTAMINATED SOILS OVER GREAT
      DISTANCES ON PUBLIC HIGHWAYS, WITH THE ATTENDANT RISK OF ACCIDENTAL
      SPILLAGE.  ONSITE TREATMENT VIA BIODEGRADATION WOULD ALSO NOT REQUIRE
      PERMANENT CONTAINMENT OF THE SOILS, AS WOULD BE THE CASE WITH THE
      OFFSITE DISPOSAL OPTION.  EVEN IF THE SOILS COULD BE SUCCESSFULLY
      TREATED VIA INCINERATION TO REMOVE THE PESTICIDES, IT IS LIKELY THAT
      THE RESIDUAL ASH WOULD REQUIRE SPECIAL HANDLING AS A HAZARDOUS WASTE
      IN VIEW OF ITS HEAVY METAL CONTENT.

      USE OF A RCRA-APPROVED HAZARDOUS WASTE LANDFILL TO STORE THE
      MATERIALS WOULD BE REQUIRED.  SPACE AT SUCH LANDFILLS IS CURRENTLY AT
      A PREMIUM, AND ONE OF EPA'S GOALS IN SITE REMEDIATION IS TO DESTROY
      WASTES, WITHOUT THE NEED FOR THEIR TRANSPORT TO RCRA-APPROVED
      FACILITIES.

OTHER ISSUES

   1. A NUMBER OF COMMENTORS INDICATED THAT MIXING AREAS SUCH AS THOSE
      IDENTIFIED AT THE FORMER CRIMM AND JEFFERSON ORCHARDS DURING THE RI
      EXIST THROUGHOUT JEFFERSON COUNTY.  IN PARTICULAR, ONE COMMENTOR
      INDICATED THAT "AT LEAST 20" SUCH AREAS EXIST.  IN REFERENCE TO THE
      LEETOWN PESTICIDE SITE, ONE COMMENTOR SUGGESTED THAT PESTICIDES HAD
      BEEN MIXED AT THE INTERSECTION OF ROUTES 1 AND 15 AND HOPEWELL RUN IN
      LEETOWN, PROPER.



      ANOTHER COMMENTOR INDICATED THAT THE "LARGEST ORCHARD IN THE WORLD"
      HAD AT ONE TIME OPERATED ABOUT 2 MILES SOUTH OF THE LEETOWN AREA,
      OCCUPYING A TOTAL OF ABOUT 3,000 ACRES.

      EPA RESPONSE:  EPA INDICATED THAT THERE ARE THREE SEPARATE GROUPS
      INVOLVED IN SUPERFUND SITES:  1) SITE DISCOVERY, 2) EMERGENCY
      RESPONSE, AND 3) REMEDIAL PLANNING.  INFORMATION RELATIVE TO NEW
      SITES SHOULD BE DIRECTED TO THE SITE DISCOVERY GROUP FOR APPROPRIATE
      ACTION.  IT WOULD NOT BE APPROPRIATE TO ATTEMPT TO ADDRESS EACH OF
      THESE AREAS IN CONJUNCTION WITH THE PRESENT SITE.  THE WVDNR FURTHER
      SUGGESTED THAT IT WOULD BE INTERESTED IN FOLLOWING UP ON INFORMATION
      ABOUT SUCH HAZARDOUS WASTE ACTIVITIES.

   2. ONE COMMENTOR QUESTIONED WHETHER THE PROPERTY OWNER (I.E., LUOLA
      ROBINSON) WOULD BE REIMBURSED FOR TEMPORARY OR PERMANENT USE OF HER
      PROPERTY FOR REMEDIAL ACTION.

      EPA RESPONSE:  SUPERFUND DOES NOT MAKE ANY PROVISION FOR COMPENSATING
      INDIVIDUALS FOR TEMPORARY OR PERMANENT LOSS OF PROPERTY AS A RESULT
      OF REMEDIAL ACTION.  THE EPA WENT ON TO INDICATE THAT THE PRESENT
      INSTANCE IS SOMEWHAT UNUSUAL, SINCE NORMALLY THE PROPERTY TAKEN IN
      REMEDIAL ACTION IS A PART OF THE HAZARDOUS WASTE SITE, INSTEAD OF
      THAT OF A PRIVATE CITIZEN (I.E., THE ROBINSONS).

   3. A COMMENTOR ASKED FOR DEFINITION OF THE LIABILITY CONFERRED BY LAW ON
      THE PERSON OR FIRM THAT PLACED THE PESTICIDE CONTAMINATION ON THE LAND.

      EPA RESPONSE:  EPA CONDUCTS A SEARCH FOR POTENTIAL RESPONSIBLE
      PARTIES (PRPS) AT SUPERFUND SITES.  THIS SEARCH IS PRESENTLY IN
      PROGRESS FOR THE LEETOWN PESTICIDE SITE.  AFTER PRPS ARE IDENTIFIED,
      THEY ARE GIVEN THE OPPORTUNITY TO UNDERTAKE THE RECOMMENDED REMEDIAL
      ACTION DEFINED BY THE EPA FOLLOWING COMPLETION OF THE FS.  IF THEY
      DECLINE, EPA WILL TAKE THE NECESSARY ACTION, USING MONIES FROM THE
      SUPERFUND, AND WILL THEN ATTEMPT TO RECOVER THESE COSTS FROM THE PRPS.

   4. A COMMENTOR ASKED WHETHER THE MONITORING WELLS INSTALLED AROUND THE
      LANDFILL WOULD BE USED FOR FURTHER MONITORING, AND, IF SO, WHO WOULD
      PAY FOR THE ANALYSES.

      EPA RESPONSE:  THE LANDFILL MONITORING WELLS ARE AVAILABLE FOR USE BY
      EITHER THE WVDNR OR JEFFERSON COUNTY FOR FUTURE MONITORING ACTIVITIES.

      MR. LEE SNYDER, MANAGER OF THE JEFFERSON COUNTY LANDFILL, INDICATED
      THAT THE COUNTY COMMISSIONERS WERE STRONGLY CONSIDERING MONITORING,
      AND THAT THE COST OF ANALYSES WOULD BE REDUCED BY FOCUSING ON
      PARAMETERS WHICH WOULD INDICATE THE POSSIBILITY OF GROUNDWATER
      CONTAMINATION BY THE LANDFILL.  IF INDICATIONS WERE FOUND THAT
      CONTAMINATION WAS OCCURRING, THEN MORE DETAILED ANALYSES COULD BE
      PERFORMED TO CHARACTERIZE THE EXACT CHEMICAL CONSTITUENTS OF THE CONTAMINATION.

IV. REMAINING PUBLIC CONCERNS

ISSUES AND CONCERNS EXPRESSED DURING THE COMMENT PERIOD THAT THE EPA WAS UNABLE TO ADDRESS DURING REMEDIAL
PLANNING ACTIVITIES INCLUDE:

   1. CONCERN REMAINS THAT MANY PESTICIDE MIXING AREAS OTHER THAN AT THE
      CRIMM AND JEFFERSON ORCHARDS HAVE NOT BEEN IDENTIFIED AND THAT THESE
      AREAS MAY HAVE BEEN OR EVENTUALLY WILL BE DEVELOPED FOR RESIDENTIAL USE.

      EPA INDICATED THAT INFORMATION ABOUT UNIDENTIFIED SITES SHOULD BE
      REPORTED TO THE EPA SITE DISCOVERY GROUP FOR APPROPRIATE ACTION.
      WVDNR ALSO EXPRESSED INTEREST IN LEARNING ABOUT SUCH SITES.



   2. CONCERN REMAINS THAT HUMAN HEALTH MAY HAVE BEEN AFFECTED BY THIS
      SITE.  ONE FAMILY, IN PARTICULAR, NOTED AN INCREASE IN HEALTH
      PROBLEMS DURING PERIODS OF HIGH WATER TABLE CONDITIONS, AND OTHER
      RESIDENTS EXPRESSED CONCERN THAT THE COUNTY HAD A HIGH INCIDENCE OF CANCER.

      WVDNR INDICATED THAT MORTALITY RECORDS WERE KEPT BY THE STATE PUBLIC
      HEALTH OFFICE REGARDING THE INCIDENCE OF CANCER IN THE COUNTY.  THESE
      RECORDS ARE AVAILABLE TO THE PUBLIC.

   3. THE COUNTY COMMISSIONERS REMAIN CONCERNED THAT FEDERAL FUNDS ARE
      BEING WASTED.  THEY CONTINUE TO FEEL THAT THE LAND SHOULD BE
      PURCHASED AND ITS USE RESTRICTED.

      AT THIS TIME, IT IS EPA'S POLICY NOT TO USE SUPERFUND MONIES TO
      PURCHASE LAND FOR THE PURPOSE OF ISOLATING CONTAMINATION FROM THE
      PUBLIC OR THE ENVIRONMENT THROUGH TOTAL LAND USE RESTRICTIONS (EXCEPT
      POSSIBLY FOR THE PURPOSE OF HUMAN RELOCATION ISSUES).  EPA ALSO
      STATED THAT THE AGENCY'S INTENT IS TO RESTORE THE USE OF THE LAND IN
      QUESTION, NOT TO PLACE PERMANENT CONSTRAINTS ON ITS USE.
      FURTHERMORE, THERE IS THE POSSIBILITY THAT THE RESTRICTIONS ON USE
      MAY NOT BE STRICTLY OBSERVED.



                                   ATTACHMENT A

                    COMMUNITY RELATIONS ACTIVITIES CONDUCTED
                         AT THE LEETOWN PESTICIDE SITE

   - A PRESS RELEASE ANNOUNCED THE PUBLIC MEETING TO DISCUSS THE UPCOMING
     RI/FS ACTIVITIES, AUGUST 1984.

   - AN RI/FS FACT SHEET WAS DISTRIBUTED TO INTERESTED PARTIES, AUGUST 1984.

   - A PUBLIC INFORMATIONAL MEETING WAS HELD AT THE JEFFERSON COUNTY COURT
     HOUSE ON AUGUST 23, 1984.

   - EPA MET WITH THE LOCAL PUBLIC HEALTH OFFICER TO DISCUSS SAMPLING
     PLANS, NOVEMBER 1984.

   - EPA MET WITH COUNTY COMMISSIONERS TO ADVISE THEM OF THE DYE INJECTION
     PROCESS PLANNED FOR SITE-RELATED GROUNDWATER STUDIES.  AGENCY
     PERSONNEL ALSO WENT DOOR-TO-DOOR IN THE IMMEDIATE STUDY AREA TO
     EXPLAIN THE PROCESS TO RESIDENTS WHO MIGHT BE AFFECTED, JULY 23, 1985.

   - A PRESS RELEASE ANNOUNCED THE AVAILABILITY OF THE DRAFT RI AND FS
     REPORTS AT LOCAL REPOSITORIES.  IT ALSO ANNOUNCED THE OPENING OF THE
     COMMENT PERIOD AND THE UPCOMING PUBLIC MEETING, MARCH 1986.

   - FACT SHEETS IDENTIFYING THE PREFERRED REMEDIAL ALTERNATIVE WERE MAILED
     TO INTERESTED PARTIES, MARCH 1986.

   - A PUBLIC MEETING TO DISCUSS THE PREFERRED REMEDIAL ALTERNATIVE WAS
     HELD ON MARCH 20, 1986.



                                     TABLE 1

     SCOPE OF SAMPLING DURING THE LEETOWN PESTICIDE REMEDIAL INVESTIGATION

   SAMPLING LOCATION                   MATRIX            NUMBER OF SAMPLES

   BACKGROUND
   (NON-PESTICIDE AREAS)            SURFACE SOIL                35

   CRIMM ORCHARD
   (TABB PROPERTY)                  SURFACE SOIL                 4

   CRIMM ORCHARD PACKING SHED       SURFACE SOIL                10
   (TABB BARN)

   JEFFERSON ORCHARD
   (U.S. FTW PROPERTY)                                          10

   JEFFERSON ORCHARD                SURFACE SOIL                 3
   (ROBINSON PROPERTY)              GROUND WATER                 6

   JEFFERSON ORCHARD PESTICIDE      SURFACE SOIL
   MIXING AREA (ROBINSON PROPERTY)                              16

   PESTICIDE PILE AREA              SURFACE SOIL                40
   (ROBINSON PROPERTY)              GROUND WATER                 4

   WV-DOH GARAGE LANDFILL           SURFACE SOIL                 7
                                    GROUND WATER                 2

   SUSPECTED PESTICIDE LANDFARM     SURFACE SOIL               146
   (LLOYD PROPERTY)                 GROUND WATER                 6

   JEFFERSON CO. LANDFILL           GROUND WATER                13

   NATIONAL FISHERIES CENTER/       SURFACE WATER               13
   HOPEWELL RUN WATERSHED           SEDIMENT                    49
                                    FISH                        15

   RESIDENTIAL WELLS                GROUND WATER                13

   SPRINGS                          GROUND WATER                 8

   LINK SPRING AND                  SURFACE WATER               19
   BELL SPRING RUNS                 SEDIMENT                    16
                                    FISH                         8

                                     TOTALS

                  MATRIX                          # OF SAMPLES

                SURFACE SOILS                         271
                GROUND WATER                           52
                SURFACE WATER                          32
                SEDIMENT                               65
                FISH                                   23
                TOTAL                                 443.



                                      TABLE 2

                           SEDIMENT ANALYTICAL RESULTS
                            LINK AND BELL SPRING RUNS
                            AND MARSH AREA AT LEETOWN

   LOCATION          CHEMICAL    CONCENTRATION RANGE    DETECTION FREQUENCY

   BELL SPRING RUN   4,4'-DDT       10-12 UG/KG                 2/8

                     4,4'-DDD       8.8-37 UG/KG                2/8

                     4,4 -DDE       4.0-140 UG/KG               7/8

                     ARSENIC              ND                    0/8

                     LEAD           6.1-35 MG/KG                8/8

   LINK SPRING RUN   4'4'-DDT             ND                    0/4

                     4'4'-DDD       4.0 UG/KG                   1/4

                     4,4 -DDE       4.1-8.3 UG/KG               2/4

                     ARSENIC        12 MG/KG                    1/4

                     LEAD           7-28 MG/KG                  4/4

   MARSH AREA        4'4 -DDT             ND                    0/4

                     4'4 -DDD       24 UG/KG                    1/4

                     4'4 -DDE       100 UG/KG                   1/4

                     ARSENIC              ND                    0/4

                     LEAD           11-27 MG/KG                 4/4.



                                    TABLE 3

                 HSL CHEMICALS DETECTED IN GROUNDWATER SAMPLES
                  JEFFERSON COUNTY LANDFILL MONITORING WELLS
                            LEETOWN PESTICIDE SITE
                            LEETOWN, WEST VIRGINIA

             (BASED ON ANALYTIC RESULTS FOR SAMPLES COLLECTED BY
                            NUS CORPORATION, 1985)

                                             CONCENTRATION       DETECTION
    CAS #              CHEMICAL              RANGE (UG/L)        FREQUENCY

                  ORGANICS
   78-93-3        2-BUTANONE               38                      1/13

   75-34-3        1,1-DICHLOROETHANE       3 - 5                   2/13

   127-18-4       TETRACHLOROETHENE        2 (ALL)                 3/13
   79-01-6        TRICHLOROETHENE          1 - 3                   2/13
   156-60-5       1,2-DICHLOROETHENE       2                       1/13

   108-95-2       PHENOL                   6 - 9                   3/13

   65-85-0        BENZOIC ACID             11                      1/13

   84-74-2        DI-N-BUTYLPHTHALATE      115                     1/13

                  INORGANICS
   7429-90-5      ALUMINUM                 59 - 190                8/13
   513-77-9       BARIUM                   57 - 245                13/13
   100-44-7       BERYLLIUM                0.6 - 0.7               2/13
   7440-43-9      CADMIUM                  6.4                     1/13
   7440-70-2      CALCIUM                  59,490 - 184,600        13/13
   7440-47-3      CHROMIUM                 4.3 - 15                4/13
   7440-48-4      COBALT                   11 - 14                 2/13
   7440-50-8      COPPER                   5.7 - 10                5/13
   1309-37-1      IRON                     13 - 10,900             4/13
   7439-92-1      LEAD                     6.2 - 12                3/13
   7439-95-4      MAGNESIUM                7,229 - 24,950          13/13
   7439-96-5      MANGANESE                16 - 1,950              12/13
   7440-02-0      NICKEL                   24 - 29                 2/13
   7440-09-7      POTASSIUM                3,170 - 14,000          13/13
   7440-22-4      SILVER                   8.2 - 8.3               2/13
   7440-23-4      SODIUM                   6,190 - 37,710          13/13
   7440-62-2      VANADIUM                 11 - 11.1               2/13
   7440-66-6      ZINC                     6.8 - 39                7/13

   SOURCE:  NUS CORPORATION, PITTSBURGH, PENNSYLVANIA, FEBRUARY 1986.



                                    TABLE 5

               HSL CHEMICALS DETECTED IN BACKGROUND SOIL SAMPLES
                            LEETOWN PESTICIDE SITE
                            LEETOWN, WEST VIRGINIA
                       (BASED ON ANALYTICAL RESULTS FOR
               SAMPLES COLLECTED BY NUS CORPORATION, 1984/1985)

                                          SURFACE SOIL SAMPLES
                             CONCENTRATION    DETECTION
    CAS #        CHEMICAL        RANGE        FREQUENCY    AVERAGE      ON

                ORGANICS (UG/KG)

   50-29-3      4,4'-DDT     5.0                1/26       0.2        1.0
   74-54-8      4,4'-DDE     4.4-36             6/26       4.1        9.1
                TOXAPHENE    62-1,179           5/26       110        290

                INORGANICS (MG/KG)

   7429-90-5    ALUMINUM     8,460-15,000       5/5        11,000     3,000
   7440-38-2    ARSENIC      6.5-7.8            3/5        4.2        3.5
   513-77-9     BARIUM       52-74              5/5        65         8.2
   100-44-7     BERYLLIUM    1.3-1.7            5/5        1.4        0.15
   7440-70-2    CALCIUM      1,310-2,730        5/5        2,100      560
   7440-47-3    CHROMIUM     23-38              5/5        29         5.2
   7440-48-4    COBALT       9.8-19             5/5        14         3.5
   7440-50-8    COPPER       9.5-16             5/5        12         2.4
   1309-37-1    IRON         17,900-27,800      5/5        21,100     3,700
   7439-92-1    LEAD         17-30              5/5        22         4.5
   7439-95-4    MAGNESIUM    914-3,860          5/5        2,100      1,100
   7439-96-5    MANGANESE    510-1,110          5/5        840        250
   7440-02-0    NICKEL       11-19              5/5        14         2.9
   7440-09-7    POTASSIUM    341-1,160          5/5        680        290
   7440-23-4    SODIUM       19-36              3/5        16         14
   7440-62-2    VANADIUM     32-50              5/5        36         6.9
   7440-66-6    ZINC         22-41              5/5        33         6.7

   ON - STANDARD DEVIATION BASED ON N (26 OR 5) OCCURRENCES
   SOURCE:  NUS CORPORATION, PITTSBURGH, PENNSYLVANIA, FEBRUARY 1986.



                                    TABLE 6

                       HSL CHEMICALS DETECTED IN SAMPLES
                FROM THE CRIMM ORCHARD PACKING SHED (TABB BARN)
                            LEETOWN PESTICIDE SITE
                            LEETOWN, WEST VIRGINIA
                       (BASED ON ANALYTICAL RESULTS FOR
                 SAMPLES COLLECTED BY NUS CORPORATION, 1985)

                                                  SURFACE SOIL SAMPLES
                                             CONCENTRATION      FREQUENCY
    CAS #              CHEMICAL                  RANGE        OF OCCURRENCE

                  ORGANICS (UG/KG)

   50-29-3        4,4'-DDT                   20-9,000              5/5
   74-54-8        4,4'-DDD                   100-4,000             3/5
   72-55-9        4,4'-DDE                   30-9,000              5/5

                  INORGANICS (MG/KG)

   7429-90-5      ALUMINUM                   5,383-10,498          5/5
   7440-38-2      ARSENIC                    3-26                  5/5
   513-77-9       BARIUM                     50-97                 4/5
   7440-43-9      CADMIUM                    0.7                   1/5
   7440-70-2      CALCIUM                    6,608-38,115          5/5
   7440-47-3      CHROMIUM                   10-31                 1/5
   7440-48-4      COBALT                     5                     5/5
   7440-50-8      COPPER                     12-80                 5/5
   1309-37-1      IRON                       6,625-17,022          5/5
   7439-92-1      LEAD                       63-725                5/5
   7439-95-4      MAGNESIUM                  591-2,569             5/5
   7439-96-5      MANGANESE                  39-655                5/5
   7439-97-6      MERCURY                    0.18-0.52             5/5
   7440-02-0      NICKEL                     5-6                   2/5
   7440-09-7      POTASSIUM                  527-976               3/5
   7440-22-4      SILVER                     1 (BOTH)              2/5
   7440-31-5      TIN                        7                     1/5
   7440-62-2      VANADIUM                   7-28                  5/5
   7440-66-6      ZINC                       52-234                5/5

   SOURCE:  NUS CORPORATION, PITTSBURGH, PENNSYLVANIA, FEBRUARY 1986.



                                TABLE 10

   PESTICIDES DETECTED IN SAMPLES FROM SOILS IN THE FORMER PESTICIDE PILE
                                  AREA

   PESTICIDE          CONCENTRATION RANGE (UG/KG)    FREQUENCY OF
                      OCCURRENCE

   BHC (ALPHA)                17-8,700                     12/25

   BHC (BETA)                 87-95                         2/25

   BHC (GAMMA)                80-220                        3/25

   4,4'-DDT                   430-250,000                   25/25

   4,4'-DDD                   220-16,000                    18/25

   4,4'-DDE                   220-110,000                   25/25

   ENDRIN                     8,000                         1/25

        ALL DDT, DDD, DDE AND BHC (ALPHA) RESULTS WERE CONFIRMED BY GC/MS
   ANALYSIS.

                                 TABLE 11

              LEAD, ARSENIC AND MERCURY DETECTED IN SOIL SAMPLES
                    FROM THE FORMER PESTICIDE PILE AREA

   CHEMICAL              CONCENTRATION RANGE         FREQUENCY OF
                         OCCURRENCE

   LEAD (PB)                  44-1,040                        15/15

   ARSENIC (AS)               21-759                          15/15

   MERCURY (HG)               .1-1                            12/15.

                                 TABLE 12

                   MEAN PESTICIDE RESIDUE CONCENTRATIONS
                       AT LEETOWN AND U.S. ORCHARDS

   PESTICIDE              U.S. ORCHARDS (UG/KG)    LEETOWN ORCHARDS (UG/KG)

   DDT/METABOLITES        3,310-122,600                9,186 MAX

   TOXAPHENE                 7,720                        ND

   ALDRIN                      20                         ND

   DIELDRIN                 190-1,410                     ND

   ENDRIN                 1,240-6,300                     ND

   ENDOSULFAN                2,300                        ND

   GAMMA-BHC (LINDERNE)        50                         ND.



                                   TABLE 14

                    CARCINOGENIC RISK FROM MILK CONSUMPTION
                            LEETOWN PESTICIDE SITE
                            LEETOWN, WEST VIRGINIA

                            ENTIRE LIFETIME              ENTIRE LIFETIME
                            MILK CONSUMPTION            MILK CONSUMPTION
                           DIRECT FROM DODSON           FROM MD/VA MILK
      CONTAMINANT              DAIRY FARM             PRODUCERS ASSOCIATION

   DDT/METABOLITES             2.6 X 10-6                  2.1 X 10-9

   ALPHA - BHC                 1.9 X 10-5                  1.5 X 10-8

   BETA - BHC                  7.9 X 10-7                  6.3 X 10-10

   GAMMA - BHC                 2.9 X 10-7                  2.3 X 10-10

   TOXAPHENE                   9.7 X 10-5                  7.7 X 10-8

   CHLORDANE                   5.5 X 10-6                  4.4 X 10-9

   ALDRIN                      3.7 X 10-8                  2.9 X 10-11

   DIELDRIN                    2.6 X 10-7                  2.1 X 10-10

   TOTAL RISK                  1.3 X 10-4                  9.9 X 10-8
                              (1 IN 7,800)             (1 IN 10,000,000)

   NOTE:  RISK IS BASED ON AVERAGE CONCENTRATIONS OF PESTICIDES IN
          CORNFIELDS. FOR THIS SITE, THE AVERAGE CONTAMINANT CONCENTRATIONS
          IN THE SUSPECTED PESTICIDE LANDFARM AREA WERE SELECTED AS BEING
          REPRESENTATIVE OF CORNFIELDS IN THE AREA. DAIRY FARMERS TYPICALLY
          HAVE SEVERAL CORNFIELDS, AND IT WAS ASSUMED THAT MR. DODSON
          OPERATES IN THE SAME MANNER;

   SOURCE:  NUS CORPORATION, PITTSBURGH, PENNSYLVANIA, FEBRUARY 1986.



                                   TABLE 16

                  SUMMARY OF APPLICABLE REMEDIAL TECHNOLOGIES
                            LEETOWN PESTICIDE SITE
                            LEETOWN, WEST VIRGINIA

     TECHNOLOGY                                COMMENT

   MONITORING           FURNISHES DATA FOR FURTHER ASSESSMENTS; STATUS
                        UPDATES

   SOIL COVER           CONTAINS CONTAMINANTS AND MITIGATES POTENTIAL FOR
                        EXPOSURE AND OFFSITE MIGRATION

   MULTIMEDIA CAP       SIMILAR TO SOIL COVER; PROVIDES GREATER SECURITY,
                        BETTER CONTROL OF SURFACE WATER INFILTRATION

   EXCAVATION           CAN BE USED TO CONSOLIDATE CONTAMINANTS ON SITE OR
                        TO PREPARE CONTAMINATED MEDIA FOR REMOVAL OPTIONS

   REMOVAL              INVOLVES TRANSPORTING CONTAMINANTS TO A NEW
                        LOCATION ON SITE OR TO AN OFFSITE
                        TREATMENT/DISPOSAL FACILITY

   LANDFILL             RESULTS IN PLACEMENT OF CONTAMINANTS IN A SECURE
                        WASTE DISPOSAL FACILITY, EITHER ON SITE OR IN A
                        REMOTE FACILITY

   OFFSITE DISPOSAL     TRANSPORTATION OF CONTAMINANTS TO AN APPROVED,
                        OFFSITE DISPOSAL FACILITY

   ONSITE TREATMENT     INVOLVES ANAEROBIC DESTRUCTION OF
                        PESTICIDE-CONTAMINATED SOILS IN A
                        SPECIALLY-CONSTRUCTED PLOT ON SITE

   ANCILLARY TECHNOLOGIES

   SURFACE WATER DIVERSION

   SEDIMENTATION CONTROL

   BACKFILLING

   GRADING AND REVEGETATION

   * REQUIRED CONSTRUCTION TO COMPLEMENT THE ABOVE MAJOR REMEDIAL ACTIONS.



                                 TABLE 17
                          ARSENIC AND LEAD LEVELS
                         IN LEETOWN PESTICIDE STUDY
                         (CONCENTRATIONS IN UG/KG)

   LOCATION                 AS RANGE    AVG       DETECTION  * ADJUSTED
                                      CONCENTR    FREQUENCY    AVERAGE

   ORCHARD BACKGROUND        10-53      38          7/7          41
   (USF&W AREAS)

   ORCHARD BACKGROUND        111-123    116         2/2          116
   (ROBINSON PROPERTY AREA)

   MIXING AREA               23-110     62          3/3          62

   PESTICIDE PILE AREA       21-759     137         15/15        98

   LOCATION                 PB RANGE    AVG       DETECTION    ADJUSTED
                                      CONCENTR    FREQUENCY    AVERAGE

   ORCHARD BACKGROUND        36-341     209         7/7          217
   (USF&W AREAS)

   ORCHARD BACKGROUND        474-991    732         2/2          732
   (ROBINSON PROPERTY AREA)

   MIXING AREA               104-328    199         3/3          199

   PESTICIDE PILE AREA       44-1,040   304         15/15        267

   * ADJUSTED AVERAGE OBTAINED BY ELIMINATING THE HIGH AND LOW SAMPLE
   CONCENTRATION, WHERE SIGNIFICANT NUMBER OF SAMPLES ALLOW.



                                      TABLE 18

                      IMPACT OF REMEDIAL ACTION IN WETLANDS
                                AT LEETOWN PESTICIDE

   FUNCTION/VALUE    EFFECT                                        IMPACT

   HYDROLOGY         A. SLIGHT EFFECT ON FLOOD CONTROL IF POND IS     0
                        REMOVED
                     B. NO IMPACT TO GROUNDWATER RE-DISCHARGE DUE     0
                        TO KARST TERRAIN
                     C. REDUCED SHORELINE ANCHORING BY ELIMINATING    -
                        VEGETATION
   WATER QUALITY     A. NUTRIENTS REMOVED                             -
                     B. TOXICANTS REMOVED                             +
   FOOD CHAIN/
   NUTRIENT CYCLES   A. PRIMARY PRODUCERS REMOVED                     -
                     B. DECOMPOSERS/DETRITUS REMOVED                  -
                     C. NUTRIENT EXPORT REDUCED                       -
                     D. SECONDARY PRODUCERS UTILIZATION REDUCED       -
                     E. TRANSPORT OF TOXICANTS IN FOOD CHAIN          +
                        REMOVED
   HABITAT           A. SUBSTRATE REMOVED FOR BENTHIC INVERTEBRATES   -
                     B. ROOSTING STRUCTURE AND FORAGE SPECIES
                        REMOVED FOR BIRDS                             -
   SOCIOECONOMIC     A. NO IMPACT TO PASSIVE USE                      0

        MANY OF THESE EFFECTS ARE ONLY SHORT TERM. STREAM SUBSTRATE AND
   BENTHOS SHOULD RECOVER BY ONE GROWING SEASON VIA SEDIMENTATION AND
   RECRUITMENT.


